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m m m 

[0001] :L(Dmmm.Wi(oy'-'$f^m^mfi^%m'^Ki:^ii^mx*^:^iio^^ 

i^-^#M(OCDM, Optical Code Division Multiplex)-^, 4tBf4tB^li (QPSK, 
QUADRATURE Phase Sift Keying) ^^\^~XW,^WfW^M{QMA, Quadrature 
Amplitude Modulation) W^^%M\t\^MM\^fc%m\B''^^'rJ^b^(Di^:^'rM:i^ 

[0002] Wk(D}!^m■m^^yr'<^^^1^\^\JX^^m\M^'r^m^W^mFO^ (passive 
Optical Network) lC*3V^T, ^iR^^Jiiav^liliS^SM'^lvlfoSJifJBl^ViJ^i^t^fCi^ 

^f\^h%^m\t^^^^mx^mi\L\^x^Ki^ijKmm-r^:ittm^^fhx\^^^ 
m\K^(D^n^^m%mmi^:^TMz.^n^i'^^^?\^\:i^\^xm^titmwi 
Wi^^i^(D^f)mm^^%2ib\jxm'om^fvx:^^n^i\:,^fi^, ro^#>fb$ 

[0003] -iom 1 (c) {c^-t-J:9(-. m.^m 2<D«-^^^t*j-j^?Uj:v ^^^^'^(OJ^^^ 

f)^h<omm^^mt. m^\-s.^(Dmw^mv \z.$iy)mmm^%2V tti:<o. 
mm^-0:yti-im-^^i2(Dm^m^32Kx^xm^-^^(D±x(D^^yy{ytm^m 
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[0004] ^(D^m^m^'r^tiisbKm:^i-^0wnxm'^<^w:scmi (1999^2.^ 20^ 

;i5ij>/jjv ^muxmj^i^it-^^yy^y^i^y^m^xnyT^v-^^^m^^mi^^x-^ 

xm^^wi^'^x^o 

[0005] ^fcmmmm:^mxnt}tix\^ ^^4m^m^m^mt:tftmmKi5\^ ^xm:iti>^ 

fcfiOptical FDM:Optical frequency division multiplex) *fc:(:ij!S:^#M (WDM : 
wavelength division multiplex) J -t-^^ii{t;^?fe;65fe^o ^(^^tj^S^Mii^t:^?*^ 

fzib.'^!\^^mxn^^mf)^h^mi^tct^^^-^i^}t^cx^mvx'^^m-^m^ 

o 

H^nXmH: 0;*:|a#l^i^M¥ll-32O29#<i^# 
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0iW^XM.2:T.PfeiffeTi\ilM> Electronics Letters voL33 No.25 pp 2441-2442,1997, 
"High Speed optical network for asynchronous multiuser access applying periodic 
spectral coding of broadband sources" 

^^nXm : rStt MSO AJC J;^ WDN-PON v-^^^ t^m(D^ 

[0006] xm2^xWi3\z.7^'r'^^<Dm^\%^y'—'?7hmz.mmm ^ ■r^mfii^'mmx^ 

^«?t±Jb/c^S5:^fJ«9^T^OCDM (Optical code division multiplex) -Cfc5;65, 

^t^xo-xo+2xi. ;lo—^ 0+3^1, -tmm(Dmm^t^tK\^^ytmm^ 
mxmmx. m2y'-^7^m\ztftmmikxo-io+ x 2(n>mwmx\i.tii<^. # 

%WiWm%xn^x^ 'm3'f—'^^n\z.%nmkxQ— xq^x ^(Dimmx-^x 

\t.fii<^ 0'lk<DmM^^t^XO— X0 + 2X3. ^ 0-^0+3 A, 3. -t^^(Dm^^ 

^t^jA\^^t/tm^wcmxmmx^ s^rmmm^x^o ^KOiptcuTs/NSriRi-b^ 
[0007] ^(Dtc)^. ^^>mm(Dmmxm^m^ti^^Mm^'p^j:^^m'kiiii^^^^i-ytiB 
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m^mm(Dmmi>^M^^m^itm-^Mm=^itt^mit-r^mm7!)^:h^fzo mm 
[0008] ^fz.^M(DMmmm:ijm-vmmit^tix\^ ^^4miiLmmm^m^ytmmi^mmv 

^fMz.m\^^^^m^^. ^^m(Dmm%h\^x^^mfi>ibW^m^mm\^x\^^^ 
o %^xz.(Dm^mT^mm-t^^mt^him-m-^(Dmm\zii6\, ^xvtmmiBimz.m 

x\t. m^mmm^^^^m^hmm\^fii\^ ^^xmm^m^mt.^^mf^xmz\^ 

teM^ (i-Ci (f) )^m\^\ ^nfe«WTc^^#^^fci-o 

M^ciCf ) tmw. (i-ci (f ) )k(Dm^ 

J Ci(f) •Ci(f)df > J Ci(f) • (l-Ci(f))df<DM#*S^3tU 
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mwci (f ) tm g n'^i^^(Dii:M<Dm a n^^fomw^cj n) Ruzcommc: (f) <d 

J Ci(f) •Cj(f)df= j" Ci(f) • (i-cj(f))df<7)B5^;55^55:-rSo 

[0010] ^(D^m<Df^mi:ixtii-£ytn^mmimm^ti^ mim\x^i^2my'—^^m(D 
[0011] ^(D^m<Dm2mizxthitmisimzmx.i-sm^iiLn^m^n^h(Dx\ 

^bfc^J^S: A ftU fM2 K ( A f/FSRi) SrMI^Ci(f) izM-T^mmtU 
±IBpJ^AffftWi53fejl^S?^(f+ Af)T-Oi#a^#OM^Ci(f+ Af)^^b 

v^Mi5:<lrCi' (f)=Ci(f+ Af)iU 

m^ci' if) tm^cj (f ) Rt^^(DRmmmi-cj io > t(Dm 
5 a' (f)-cj(f)df=jci' (f)-(i-cr (O)df(Dmm^^iLU 

[0012] :i(D^m(DmmK^fi\-tBLmm%mm\z.mm^^. <}?'fs:<h^%nmkm:FSR 
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(Dytmm^^-^ytmmmm^ii^mm^ci n) xi-tRmmm. ci-cj (f ) ) (D^m^ 

[0013] :L(Dmm(Dmim(Dmmi^xtiitmmiCi(f)i)mmvxm^M^ti. pst-piai^o 

t^h^v-:^h\^xh^mm^^hmmytmmm^m^ummmx^m^m^mm-r^!£^-' 

ta^x^. ^<Dm^s ^^-m(D^w^m^(Dytm^mmi^FSRtm~mx:^t\.i-£x 

[0014] :i(Dmm(Dm2m<Dmm^^tiit^m'f-^j^m(Dy'-'$':^tK^^mm^m')^ 

LT. mm'r^mmmmi^m\^<m^^<Dxx<. ^m'imm,-r^^t7!>^x^:6o 
:i(DmM<Dm3m(Dmm^xtiit±<o^m^-tvxm^m,'rfc^(omMmT^ytm 

K\^^^W:^it\.X\^^^fcibT<0v'--^7;)^^—i^(Dm-^h^'-^--^(Dm'^h. IrI— 

^t^m(D-^—^h^\^^ny^^—:^(D±^ytm-^^m:fj-t^^t:^^x^. T^mm-^(Dm 

[0015] [mi] Ell (a) n^^(D^n'^^Mi\::ijm(Diyy^TJ>^mf^^. mi (.h)Rxfmiic) n 
^(DmT^yt(Dm^^-rmx:k>^o 
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[Hair 0^ (Dm 1 mmif^^m^mm ^ti^m(D^mmmi^:^'rJ>^miJ^m^^u m 
3 (a) i:xytmiMmm:. Els (b) nyt^irmm^^ti^^ti7ik-rm-^'h^o 

[|gi5]iii5 (a) nytmm^m(Dvvyh^. msiw nn^^mmf^m.mm%:. msic) 

msmmm2(Du^m(Dmfj^m^^-rmo 

[|g|10]|1110 (a) \-ill^(DT^-^—/l^m^^-tm. miO (b) {:i2^(?5Ty-^— /Wfr 

m^^-rm. laio(c) i^T^'^—/vnm<Dm^t^^^-rm'c:s^^o 

[miiiiiiii (a)^u5ii]ii (b) nmMm3iz.m^^^2ik(Dr^-^—/vnmKMJt^-r^ 

[111 13]^Jife^(|3(^*3V 1 3 (a) f^MJli^^KU -^b^iS^CjfeV Ill 1 3 (b) ^ 

t>*iiii3(c) it^ti^'n^mm^mvyh^^^\:^fcm^(o%m^m^^^ ^^it^ 

o 

m2ommm3K$5n^m2o(a.) nn-^i\:ytm^m.mm<Dvvymv(Dm-^. m2 
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m25]mmm3(D'i&'^^(Dmm(Dmmi^^'rmo 
m26]mmm3<Dm^m(omm(Dmf^m^7ri-rmo 
m27]mmm3(Dm^^(Dmm<Dmmm^^-rmo 

m28mMm2(Dn^-^R-c^m^-^(Dm.^^fy^mf^m^^-rmo 
m29miMmmm^mm-r^^tT!)^v^^mit^y^^j>>mm^\^^-rmo 

31 (a) fmtaO. 11131 (b) n 11131 (c) {^1=0 tc . (1131 (d) mtJm3 n / 

mz2-immm2-nc^if^^mmtik. ^mmtjt. ^mmco^m 

[iii32-2]iii32-i(D 7c y2i[Q^mm:f:<^^'^(^m^^'r^o 
m32-3m32-i(DKn^mmt}(Dm'^(Dm^^-f'mo - ^ 

[11|32-4]|1132-1<03 n X2^m^i^t}(Dm'k(Om^^irmo 

m33]m3o^(Di\Lnmm'^i30(Dm!^m^7jk-rmo 

m34mmm2-2K:i^if:6^mmmm(Dmm^i^^-tmo 

[iii35]ia35 (a) itmmm2-3\z^i-f:6^mitmn(omM^7jk'rms m35 cb) 

11135 (a) ^<D^m^l32(D^^M^7ri'rm-Vh^„ 

[|1I36]|1136 (a) f4QPSK{^*Dtt?>M^±(^'ft-i-.'^^:^i-|ll. I1I36 (b) {^7=^— ^Mi: 
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Hlo 

[|2138]|1|38 (a) {*QAMtC*5tt-5m^_hC0{t-^^^^-t-|2I, I2I38 (b) i'iv'—'^m.t 

m4ommm2-5^mmvtcmiti^^TJ^(Dmf^m^^^mo 

m^lM4:mmMm2-5iZ$dl1r^^^!l^i±(Dm^mV. m41 (a) , |g|41 (b) , |1141 
(c) , 041 (d) n^fl^tliiLm. mQ n /2^ n . fitiS 7C /2(D^m^(Dm 

m^2-immm2-b\:L^\i^^^m.\i^tit. ^mi^iit^ 

[042-2]ig42-l(D n /2*i^|^tti;^(D^'^(DM^^-t-|llo 

[ia42-3]iii42-i(D 7c m^m^ti<Dm'^(om^^'rmo 
mA2-A'm42-i(D'in/2mMm\^ti(om^oym^^^mo 

[Iil43]|i|43(a) \Z.mmm2-5\Z.^n^^y:fm^=24^ P=4. n=l. S=6(D#'^ 

(D%mmm.m'&mw.(Dm^^irm. m4z cb) \m4z (a) (7)^jt::Mbs=3tLfc# 

^!JS:^U III44(a)tiP=0, 12144 (b) fiP=l, 12144(c) {*P=2(D^^ (D El 

o 

[045]^][tM2-8(7))t5||^tige(^)«^fir!)^^-ri2lo 
[|l46]I2|45'f (7)#S^-/^3t?!^(Z)^^>;/:/cD^!j^^-rilIo 

mm'mmm2-9^mm\jt.mti^:^y-.u(Dm^m^yTi-rmo 

[|il48-l]|lli^j2-ll'Sr5iffiUfcMf&i^;^7^i^J-^3»t5^3tm§g©<^«^M^^i- 

[I2I48-2]^»!J 2-1 1 03t^m^fi(^1tfife^^!l^^-rillo 

[|2l49]r(D^0^<7)^3^ffi?i^ffitci*3ttSSttM^ii{t^M<^^»>l^^i-atg« 
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[050111150 (a) Rxj^mso (b) i-i:i<Dm3mmmmiz.^n^^m^^w^^^^y^m 

[Ei54]ii3iiw^{ci*5v ^x^y:fmwc(Dm^^-rmo 

m6ommm3-4Kii^i'^:^mmm^(om^^itmmi:m^vfc^(Dm^^-rmm 

m6immm3-5K:3si-f^^mm^(owz.miBm^^mm\^tim^7^-rmmmm 
mo 

me2mmm3-5iz:i2if^^mm^<Dm^mmm^^mmx^fc.m(Dm^^-rmm 

[0016] s^r^(omm(Dmmmm^mm^0mi^xmmir^7!)K ^r(Dmmi,^^\^^xMit^ 
•r^^^\ammi^m-mm^^'^Hiirxmmimit^m-r^o 

mtKmvB\^ ^ j:5 i^i^^m^x (ytn^^M) ^mm^tco 
^-r^(Dmmt:mmx^^mmmmmRxf^iBmmm(Dm%:mm-r?>. 1112 (a) iz. 
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n n n 

m^^^o #^-^^11 iMr'—i^^mD 7!)^Ati^ti. v'-i^^^m y^im-^mi 

n n n n 

n 

n'^m^t^j&^ti. ^m.m5-d^ib^n-^^M^[:m-^7!)mti^fi^o 1112(a) ^ci^ 

1 N 

[0017] m3{a){z^-rx^iz.n^-mi , 11 t^mm5i-im-mm\^m-fhth.^ 

1 N 

,••-,11 (c>^U 3fe^>10;65dfciitci^{tibtLTV^TtiJ:V\ 1112(a) tc^i- 

1 N 

mj^(D-h(Dt^ 1113(a) K7jk'tmf^(Di:>(Dt:^m^^^^tlfci^<DXh^\^\ 

3fe^itiRiJ^«{i|2l2(b) tc^-rJ:5{-, :5^@a^l6i::A;^§;Jxfc^^^^#m^b{t-^ 

1 N 1 

N IN 

•^^12 . 12 t^mtl.^<Dmmi•im^zm^£^x\^^xh^\^\ 1213(b) i^^-r 

1 N 

<fc5ic5>@B^i6^^-^^i2 . 12 t}^m~mmKm-fhnx\^^xh^<.m2(.h) 

1 N 

immmi-ii 

^3^i^(3t7T'f^<)i3^A^iu 3Ci;i. %^m^<D^mw:i^m^i:mm.mzL^^ 

m^mmx<Dmmm^tm-tfi:^iio\^^mi\i\.xmm'r^ii^WLmmm7^^<D 

wpfi:<t^%n^'^t\.xm\^hfi^tftnmmmi-^^fj^\^ \ 

[0018] 3feMlO{i.^-^:g§ll(Di^-^^b^^3t;SiS^^*^(^jSlK^Fst-Fla)T*{i.-/^<i 

So 
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n 

m(D^mmm^m'i^(Dn^immm^mmmFst-FiaK:td\,^x. m—<Dmwcc 

[0019] Cn(f) =Cn(f + FCL) n=l, N (1) 
ICn(f)=FCL/2 (2) 

SB r imikxnn^im-^) cn (f ) j i:xm(DMmmmicisi-f^ r c^tj^ ^sm^ttBii^ 
xim^) cn(f) J tMit^-r^o 

[0020] ^#:^iiT-^^^ttfc3t!^-^t-§-Sr^-^-t-5«-^i2{i. 

n 

Dn(f)=Cn(f) - Cn' (f) (3) 

r^T\ Cn' (f) ^rm^im^-Cn (f) (^^!S^(7)^/jN^Stebfc%(?5T*fc«9, 
t<Dmmmn' (f) f^gl^^CnCf) t^Ste^e-r-fct), ^^(^ll^:6S^«95tOo 
[0021] Cn(f)+Cn' (f)=l (4) 
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J Cn(f)'Dn(f)df=FCL/4 (5) 
[0022] mn^tn^it^n (f ) Bn3fe^-^«-^Cn (f ) &.^<Dmmytn^m^Cm (f ) ( 

n 

J Cn(f) •Dm(f)df=0 m=^n, m=l, N (6) 

n 

n 

T^-^ (cj^ccT. ^m^^hAti^titi<p<thn-^mFCL(D mmm<Dms^^ 

n^m^nii) (D^^niv'-^ic-D^^xm^^FCLt^ti^:, m^ify'—^T!)^" 
r i-^-^) (Dm^itftn^in^cn (f) mn^^^mtt^ti. v'-^t^^o" 

[0023] Nm(Dy'-^^m7i^ytn^m^'f>^^m^t^tiit^m^t^hmn7'-^m\\^m^ 

n 

x"i"%:mtiu m^m&s±xfmtii-tm^y'-i$'tvx"o"^m:f3-r?>o 

tm^j:v.±ytn^m^-^^s.\^Hz.m.^-r^y{:mm^mxh^n^-MFCh7^m-x\ 

n 



wo 2005/008923 



14 



PCT/JP2004/010228 



Ll 

L2 

m^x^^. {:L(Dmmm\~x^f^Wit\^xi^mm^fmx'h^o )^(D%m^m'^i 

Ll 

L2 n 

(Dm^it%m^mmm^^i^\^^i^l■^•^^x\i^^o ^^ox%m\o<Dmtitit(D%m 

n 

^x^m^i\:%Wim.m.mmnxhfi}it. :i(Ditmmwfi^v')yv\^f^itn^mmz.n 
nmm^\m^-ir^YSK{z.<Dmx\t.n^^¥cuz.^\.\^)xim^\.xnt>ti. 

i^K)^(DmiMmmmxit.n-^m±t^Wi^\^x\^^^(Dx\ ym<D^m^^mFSR\t 
[0024] z(Dfcib. xmK7ik-r^^^mmxnmnn^-m±(Dn^mm^j:^mmn^-^ 
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o 

[0025] u±^\.fcXoK. ^(Dmmmi-ix-i-i. n-^^(DW-^im^(Dytm^mmm^ 

•r^oim^^fDmms fo^v^ttllI2(b) ^immx^'rx^i<m^^(Dmm^M.m 

m-mmi-21 

srffiv^^-o|^-©a^^it?r' m(Dn^^^^-r^m^i^. am-^^hmi^n^miiM 

[0026] Cn(f) = (H-cos(2- -a-f/FCL+r- 7c/2))/2 (7) 

n 

n 

FCL<Dmmxm^m,u mmmi-i (d (2) ^rmtc-to 
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[0027] :L(Dmmmi-2(Dytn^m^cnii) (Dm^meK^-r. me(Dm^i^. n-^npc 
a=i, 2, 3t;i>^j^:;L. Mmif)^T=o^ mm-A^T=iKmjt-'r^^n-^iB-^xh^o 

^n^^^ W^Cn (f) ^m^^t-t^m^m2 (DU^im^Iin (f ) W^^X^^ 

n 

[0028] Dn(f) = (l + cos(2-7c-a-f/FCL+r-7c/2))-l (8) 

[0029] z(Dmmml-2^z.m^^hi^l^n^ml (Dm^m^m7i,z^i-oytA:h^.yt^ 

n 

n 

xm^^ibfi^o ^^'743(DAtiyi^—hco—^\::At}^tifcytn2^(Dm:f:^—hX'0 
^n'^r^:i^^4\, 42\^xti^n^o :fy':/'744(D—:^<Dm:f3^—hKit:^m4it42 

m:}j(Dmti^-h7f}>hm<Dytmmm^i^7!)^^tvxmti^Mo ^<D%m^wc(Dm 

^^m-±:t'^:tymxnfj:<. /i/c^;a^/i#'l4-efc6/cfe, '0^y;i«05(a)-e{i3l^j^ 
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[0030] m^x:^:f944<D-':^(Dmti:^—hib^hmtiAtvx^(7) K^-rmnt/tn-^m-^ 

mnFSR(D^m^mii^mvxmi^i^tcmtM}t^\^smm^56h(DmMii:mt}B^ 

^^m^mm^^m^57xmw^tifcBm^'^tiiti^tixm'^m2 -eo^^aj;^ 

n 

^mhti^om^itmm^^m^57(Dmti:^^\^^\^^m}^±x:hMv'-^"rtK 

[0031] :l(dxok^ mmmi-2hmmmi-itmmic^ m^j:^ytn^m±(Dn^m^mti 

^mmn-^^m\^^tcxm(om^mtmj:^.^n-^m^-m±7!)m^vx\^^^fc^. 
m^j:^^^'^m^m±<Dn^M^<DiHm(Dmmtmxh^.m^vx\^^ti:\^^mm 

-^xh<o.ytm^'0(Dmti^(Dytmmmm^^(Dn^i[:y{:m^mmmtm^ 
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[0032] ^fc, ^(Dmmmi-2x-n. m^m. 0^19^(7) ^(Daco^mcm^x. 

icit^xm(Dn^im^mi^mm'r^^ti!)^x^^. 
mmmi-2(Dmmi 

mMmi-2ti.xm^vtch(Dxny'—i^^^W(Dv'—^"r i-^—^) (n>n<r>^ 
f-r'or x^xi%'^^\%^cn (f) os^3tf^-^<t-^cn' (f) ^m;^i- 

n 

[0033] ::(^^Wi|-ctt^^-^{t-^(i. ■v-i?(Di:#(c:^(9) ^ (lo) a^mitt^ 

JCn(f) Dn(f)=FCL/4 (9) 
JCn(f) Dm(f)=0 (10) 

( 1 1) ^ (1 2) ;65^i9 5tOo 
JCn' (f) Dn(f)=-FCL/4 (11) 
JCn' (f) Dm(f)=0 (12) 

[0034] t^goT. -^-i5^(^^{t-§-b/i^itf?-f X 3fi^^^l±1^57(Di±J;^j6W-i^-l?FCL/4 
, :^^—:^X0t:^i:^mtimtit-<X-^—i:ft^'^'-:^(Dn-^X2m<D (3dB) ;^#?'d:'ft 
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[0035] ^-^^^ii ^L-C{*. El9tc:^i-<t5i-1t^UTtiJ:v\LN^|l|^^|^^jc, MM 

n 

3 

m^^47, 48^^^L. :Ltlhmm47, 48(Dmi^U(Dj&<X^tlh^K\^HcmJ& 

^^x^ti^Mz^y43, 44^mmu mn.^^^0jW:^m\^^xmm^x^mmmm 

mtiZ.^^. Zflh:tf:^'743, 44m<Dm^^47, 48KXm!^^tl^2m(D:lj^41, 

42mi^mmm^^K.^fMz., {i^fj:<th-':^(D:fj^4i ixn42) izm^^mu-r 
^fc^(D~M(Dmm49^mn^o ~M(Dmm49mi^xy):^^(mmm icma-r^ 
mmn. ^tftn^^cnio izn}t^L.tc^(7)^mfc-r^mi^mm^)m^^n 

n 

[0036] m9^{^^^mtx^'rx9K^:fu—'r^^m^mu±i^:f7^5i, ^2.tiz^^^ 

n 

::<7)ia9{;i^Lfc«^^i-ertl^J;t).S1^49t^Pn*Pi-6«ffi^lr^SbT^f#{t: 

^■^cn (f ) y,\m^\m^^xv (f ) ^^-^rf^^ht^x^. nmm^%\^mfi:^m 

So 

n m n m 

4^<Z)a(Z)jit:a5|WlCT-r(D»5^^^S0n^^ W-^Cn (f) ^m^^^ft^Cm (f) ^ 
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n m 

n m 

So 

mmmi-3i 

mimmmm(Dmmmi-3ntftn^-m^-^ms^'r^^^mi&m^'^xh^'f-^y 
:^<Dmm7!>nxm^t^o ^<Dmmmi-3^mm'r^^t';b^x^^mm'^:^y'j^(Dm 

[0037] :i(Dmmmi-3K:isi,f^n-^mi i^xy)^^^tifz.tftn^m^i'immmi-iR 

n 

m-2tmm\^s mi-mN^n^in^i-i't(Dn^mm—S:Fci.x-h^. ;5>o, 
mci.^<Dm^ir^^y^^^m\z.m^m\^fc.^y^W(D''i"<D'^yzr^ 

m\.ti^y:fmmx\ '^^yz^mmm-\t.m.x^yzr(D\m)mm\z"rbfi:^WLhm 

[0038] :L(Di:o'^m^n. m^i'f.T^^—JV'^^-^m^^^XYf^^tt^X^^. [1110(a) Kl 

^(75T^v— /wft^ijH ^^mioW)\z.2^(Dr^'r^jv'^mii ^.mio{c)\z.T^ 

1 2 
n 

ft^"J<^J^-^, T^V-yU-r^-^{^, tT^lJ(D2=fTS(^^g^^2[010l]. 3^tgO^f-^3[0 
Oil]. 4fT@ <^;^-^4[0110]<t;:e5o ^tbb^t•§-2-4^^tb•€:*^^iS^^^^;l^l93EL 
W^-^'^fz.^W^^^-\^^fl^f\^\." -OIOIOIOIOIOI- • •], [•• -0011001100 
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ii...],[...oiiooiiooiio---] ttiL^o :i:iT% m^^<r>Tm^n^-tn^-4<Dm 

n 

2 

n 

n n 
n 

n 

n 

n 

^$ttSo ^iS^62a;dS3g^U;fe^ji^S^ft-i-(^)3fe3^^;65^m:^63a-C. 5^:^62 

<Dmtst^h^m^Q^h(Dmtitmmm^m^QA.xmM^^x\i^t)^fh^. ^0^:5 

n 
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[0041] mmm i-a \zxtn-t^m^m^m:(oh^vyHz.§^m^tifj:\t ^:it^mi sst^r^lt 

w 

n 

n 

[0042] |1113(b)tC^-r<3;5l-. AF fcltKy^h-TS^, -^^ggll {CiSV^r 

1 n 

n^ititmm.mmml\^^^^^xt}tm^2o^^^^t\-^x\i^t5•t^^^•^i^^¥ 

1 

n 

2 

2 

mt:. ^ti^thtftmmmmF fc:\,mmmmi^mL-x(DMm^\^fcimtiik^ii3) 

J Cn(f)-Cn(f)df> JCn(f)-(l-Cn(f))df (13) 

m'^x^^-^m:fj-^^7ummB72^^\^x^m^mm^n. ^ti-y'7i\(02^(o 
^fiif-—v^<Dmm^i2t^^m^fvr:\^tii\,^mtiif-—\^(D^ 
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Mo :i<D^i^m^X^m^^mt^m-i. m^itjowmal of Ughtwave technology, 

vol.12, No.4, 1994, pp 664-669 rphotonic FDM Multichannel selector using 
coherent optical transversal fikeriSasaiyama.^M\^^^tl^XoKiS:M(DM^(O^M 

m^^mm^x. m^(7^mM (fcd x-mmvxm^M-f-h(Dt'r^^t7b^-^m-c^^ 

cL^mmt{^xmmm^m<oM-rh<D,^^^m^-^t^^mm^wc!W'\^mwiiCnio 

[0044] ^(Dmmmi-sxit. m^m^^m<Dn■^im■^MFcucm^•t^ytmm^mll^ 
xytn^m^^^mir:6:zt7itx-^^fcib.^^m<D-^^iymmxn^<t^^:}7^ 

u±^i^tcxo\^. z(Dmmmi-3xit. tftmm^mK n-^^(Dm'^n^xm 
^^tvTv ^^n-^im^^m^wc^mxhtiit, tftutftmum^i^-yhvtcm'^h 
. {p'tj:<thn^<m-^<Dn-^MFcuzn^-f-^mf^m%(DytAt)x:^thit^ 

^^xytmmmm^^^>^h-r^mtm-'(DAt}^mtvx^mu ^(Du^^tn 

n 

n 

n 

n 
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[0045] mi6ii^m5^(D^^^e2<DMi^m^7ik^o :L<D^^m2itn^-^t\^x-hm\^^ 

6a, 76bt. ^fhib:fj^76a, 76h^^VXmWi^fl. :it\^h2m(D:ljm(D^^^^m. 
-rs. :^-^y77t. :^i^76a, 76h(D—:l7KWA^tlfc^^iyyi^73t^>hfj:^^&L 

^62iz.x^misi^f&^mmmmsmmi&mse^mmm ^!i;t{^journai of 

Lightwave technology,vol.l3, No.l,1995,pp 73-82 T synthesis of coherent two-port 
lattice form optical delay-line circuitJJingujif[fe^t;i^$tl/SJ;5tc:^#<^|lli#<^^jS 

mmm^-^mu^^&u mm<DmmFCLxmm\^xm^M-t^o\^-i'^^t7!)^-^m 

Xth^o :i(Dh^^e2(DmWtM^=777<D2^<Dmti'^—V<D~M^hmtiAt^^ -ftfe 

[0046] mie>\z7Ti\^f:ihmmt.^mM-:^'7(Dm^-Y\^tii)^^WL-^^m^fi. 

•:^977xmtiAi:i:A:^(DlX2Xh^tK mi4iz^Lti^^^xi-imtil-i. i^-f'77 

-rtvt^ J:v \ ^<Dm^'^mMMmt^<Dmxi'im^-r^Kmir^ytmmmM7i>^Fc 

LXh^<Dxn^-^FCi.;hti\-f^\^ \ 

[0047] ^^3feili^^^|^fi-f-^r^;0ST-#S6^S^62(DM<^ll|17t3:^-f-o ^(Dmx^m 

9^0mvxmmvtctmm^j:'mm^x^mm^mm\:^m^^xxnumKx^m 
ytmm^^m^^xmiffmm^t^m±^'it^fc}^<Dmmxii^-<$'^Mcm'r^^tx 
mmm=k^'w.-^m^j:mmm75' ^bm^^hti. :i7^76eit76ht(D^mm^m^'r^ 
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n 

n 

[0048] fc6v^^i^#|gl2 i^m^^^^i^m(Dmmm(DmmM7!)mw..m^-v 

n n 

m75 -75 (75 (iSj^a:ifci);i5M^iJ^i^$tvS„^A;^jSfjl^bfc-o03lM 

1 p p 

m75 (p=i, p)^m'oxtftit^^mt}-r^o:^y9^^hmm^%:m\^^^t:^-^ 

p 

[0049] :L<DXoti:-^m(Dmmmt\.xn-n{zmi9iz^-rx^K. mmm8i^m^^:^^t 

tlx ::nbm^(Z)^#^82(0^#^)l;^li^'^MUT. ^A;^(^ilM*^'^Hi-SJ; 

8i(Dm.^^m^vxmmm^mm-r^o :i<Dm^xnm i sic^u/cttD ±19^?:? 

[0050] ^(c|IMMi-3{^j:tv{i*i^-^^ii (Dii^3tMl^S^;55K!;:7hu-ct3a0t-«-^;as 

n 

7h;0SifnrtD:»^T«. 11113(a) (CT^^bfcm'^^IWl^^Clft^^i-So Bl20 (b) {Cl^i" 

^nn^it^ti^o 11120(c) icm-rxoK. n^^tmisiytmi&mif>^i:m^±^<AF 
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2 

[0051] 3t^^-^m^2l' , 21" (D\^^'rtlh.^(Dn-^Mi-iFCL-Cm.1^t'oX.^I,Ci^^ 

w 

n 

' , 21" (D^%m^i^m^^mm^fcm^im^m^22' , 22" m^h^. ^0 
(-«-^-r5^^;osT'tao fsi-i^. '^m\mmmwm.m^)-y\'\^fdm^\^. 12115^ 

n 

[0052] j^;i±5£6-<fcj;5f-^jsMi-3j::j;ti.{^. %m.nm^. n'^\m^%m^%.^m 

l.=«^<li^^Jl^S^M*gc320-:;^^fc(t^;^;6SKi;:7hbTti^?!^J:«9^m-^(D^ 
jS^S#C^;a5rtL^M^3lS.TJ«32(m^^b*f^3¥:Jl^S^M^32r4^(Di/:7l.$iJ^{;i 

mmmi-2>(omr^'^^mt. 

%wm-z(om^^ii mm.^^12 (Dmm<Dm.<r>mM2i\z.7f^-r, ^tA 

n n 

12 3 4 

jK-Miai)feJ^J^^F +qFCL(q=0, 1, 2, -)<0%m^-b\ tK— h2, 3:S.-a«4(C 
ft^tl^^'ttF +qFCL, F +qFCL:3^OT +qFCL(D=g-3feit-^;5^W;'3$tL6o 

2 3 4 

5^JliS^(O^PIS(Free Space Range) :iS^#ftFCL{::^U^TW—^jKSS*S-d^?f^ 

^t-^^^-^S^CAWG: Array Waveguide Graiting) ^fflV^^:l<^;^5-^-t^o -^li^. AWG 
•e^^$tl/TV^6Free Space Range{iFSRcblIl§$tL'5;0N Z.(DmM%Xm^^hf\>X\^ 
^%nWi%.^<OF^Ft±n.Wiy). r(DK^#-t?(DFSRt;itJeXLj^C/FCL(C:3fejS) 
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[0053] ^(D:b^m4(Dn^im-^(Dm^^m^wc. -D^^"i"(D^y:ftMf^^-r^ytm 

2 

(Ol5%^m&m^X\t^'!bo F +qFCL, F +qFCL^tU;^)-rSx}<— M^2{i;^SS87 

1 2 

(il-^i^^^SebiC, F +qFCL, F -\-c^Q-L^^ti-^^^—\^Z, 4fi'^iS^86aJJ:^ 

3 4 

[0054] ^<D|ll21Ji:^bfc«^(D^^S^lCj:tLf^^?-^^ll <D5jS^^:LT. */c«^^l 

n 

n 

n 

8532:{:i87^^|II§bT'bav\ ^fc, :*-7"^X{i-a*jK^86a, 86ba:L-C{i. ^j^i^^ 
[0055] ^-^^11 i:bTfi|il22{C^-ra:5t-«^-r'5ri:t>T^#-5o 11121 t|^(D^jS^84i 

n 

1 E 

■hm^-f^^^^v^^X .-,91 (Efti!^-^^b;^-i-$ri^^-fS^5/:?'^)%^n^n 

1 E 

I E 

1 E 

^#§193 , 93 ^m^.'mm^^'i , 93 ^g^-^^b^-^o"i"(7)f^5/^^ 

IE IE 
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[0056] 022. m23ic^^i.t:.mm^xtntm-<7)n-^mxm-^m-^^M(Dytn^ym 

I E 
1 E 

1 E 

1 E 

[0057] ^mm4^m^^^m-^§^(Dm<om%:m25ic, 023. Ei24^^i^?-rs§i55>tcii^— 

1 E 

^3^i-5ri:;65-e#^iiji/sit§j#ii96 . 96 ^mmi-^o mMXR^mm 

1 E 

:^96 , 96 ^mmVfc^^^^^92aX-^i^VXmmm3a-^W^i-^o iiii 

1 E 

/'stt^#^96 , 96 xRm^tirzmt^^m4X'^f^vxD—^:^u-'^9 

1 B 

4^fflCT^ai^63b-^#^|&i-5o iiiii//Stt^#^96 , 96 itn^im^ 

1 E 

-r^. ^(Dmf^xnm23{z.^i.fc'^-^^iz.M\.-B-m^^—-Dnmx^^. 
[0058] m2i-m25'^Kmmx^ir^oii:i:^m9 , 89 ::tKm^^9o . 90 

IE IE 

^nAvxs^m8<Dmti:^^m(D^mmit\z.ft^]:.fctftm^^f^^i.x. ru- 

m26iz., ^m^84^m\^^^m^-m<Dmz^(DM^^-ro :i(Dmnmii(a.), iw 
jiZL^vtcn-^mc =(oioi)^c =(iioo)(D^^n-^m^-^m.-B-r^m^\^m 

1 2 

1 4 
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n 13 2 4 

n 

t^ti. MA:fi^^(DA:fj^mnA:^t^^. ^^h(DmmWi^^^m-^iB-^li^:bt 

^ti^o n^mc iz.M-r^^^m^mm4 (DjEAtimM^^mmes tes corn 

2 m 12 

3 4 

m 

[0059] ^<Dmmc^fhit.w^-im^-m^m)mic^^^m.\^xm-^v^j:<x^\^^(Dx 

mm^mmm^m^^^tim^x^^o ^mm4(D^mti:^mm(D^tiime3^, 
. 63 7imm^97i,cx^iEtik(on^^H^vxn^mmcmti^ti. n^im^ 

4 

iVj^m^ti. Bm^x(Dytm^mmi'^m^j:^mmmmi^x^^^y^(Dm\m^m<D 
64 , 64 x^iv^nm^^n^o :i(omxit.m^m^t^tifc^mx^mmm^n 

n m 

n 

m^\m^\^\zmMX7f^'rxo\c, ^^^(ow^MWiZ.mm^4'o^mm\^x^ v"—^ 
^^ijD xmm^4b^mu\.x7'~'$'-b^-^—i^{"r')(Dt^\^mtiA(Dmt]^^ 

n 

—M"-i")<Dt^\^mt}B(Dmti^mm^xmti\^. y^^v^—^^y^-^ft^m-^ti.x 
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[0060] m28K7jk-r^oKm-<D^\^—r^^^^mm46±i,z.—m.(Dn-^mi 

n 

m n m 

n 

m 

m n 

m 

^^&mmmm(Dm.m^mi5^mmvxmmi^fzXoKum^mm-t^o n^-m i 

n 

m 

n 

m 

n 

n m 

xmm\^xh^\, \ :L(Dm^w^^t\.x2my'-^(D-:^<Dmx^^m^mwL<i^ 

mmmcm io (oytm^-^. i\iL:fj(Dmx^mmm^mwi^mm^ d-cm io ) (d 

^m<Dmii^it^\:'XmmuMmM^-i-^tx\^\ mj-> mmzy^vtchtD^m^^m^ 
m^-^mm^) i:i2n^im^^m^x^fc}^i^. ^>:^TM,±w^t\.xi\^s^-^ 

m^j:^-^m^^u-r^. vi}>'Lm28{z^-rmm^xM. u^mtn^mmK^ 

w-hx^x'^m-^w^^^-^m^^^-t^^hn.fiiw ti^. z.(o%w\x\%mMm 
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[0061] m29iC7ri'r^oi,cmmii5L^m(Dmnt. :Lti(bummmm7f>>h(Dm-^^mm'r^ 

^Wi(D%yr^y<\3 , 13 , 13 t.^if\.hWk<D%yT^y^l3 . 13 , 13 t^h(Dm 

ABC ABC 

3^ir^bTAi^t^(D3tm-^^^Jt6^'^^igSCsti:;0-b/.eS^ii{tv'^7^A^Sig,^ 
[0062] 35(;iwtb*W|JiPJ(i:5tMlOJ:«9^f&-^^^f ■^^ll{cA;bbT. W^mKD^ 

u ztiizMv-^—^. y^^-::^i^f^^\^xmm^^xmnytw^it-^^^fj^vfc^K m 

•^—i^mmtJl.. :^^—:^mt\^^i^th<D^y-:fytm^>hhmtl^'^ti:^^i:^KL.X 

[0063] '^fcmmmi-3(Dn-B-^m^(D'\^wn7^<Dmvxh^o m-n^MFCL(Dm^j:^ 
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tfj:^^y^^m(Dm^^v\^ ^7()\ m\(D^y:fmh^2<D'^yzrmtmm\z:'-i"b 
fii!b^y-zf\imo^mi%\(o^v'fnt^''-v'hm^2(^^ 

[0064] m^ytm^m^mmFSRi-i^n^im^cnif) (Dn^^FCL<D g mwumx^h^ 

n n 

m32nM^ytm^m.Fst—FlMzm. ;e)>oFla-Fst>FSR-efe5o :SfcFst-Fla 
tc:*3ttSFSR|^-eCn(f) =Cn(f+FCL)«S:U Cn(f)<DSte^^#(l-Cn(f)) 
iCn(f)i:0^-eSfrlB^(13). o*i9 

J'Cn(f)-Cn(f)df> J Cn(f)-(1-Cn(f))df (14) 
7!)^}^±'t^^tm^h7!)>X^^o 5 dtfiFst^>bFla«(Z)^iit<Z)K^FSRiCl4oit'5f 

[0065] *fcCn (f) «^-i-^b^^Cm(f) ^<DWT-^^(15) <DM#;65^5i:-t-;5r<!;t>HJbd^ 

xh^o 

j"Cn(f)-Cm(f)df= JCn(f)-(l-Cm(f))df (15) 

^J:^MMm 1-2-efi ^ i7)X^m l-#Cn (f ) tiio v ^Tr' m iMM^^J:m 
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mmm2-ii 

o 

[0066] tii^mmmmmmi^m(Dmmi^mi:i:^sn^mm^^mmm<mmmmi'^^ 
i.^<Dm2mmmmnMmmm&m^j^^i^m\i^htix\,^^mmm±(Dmmm^Mv 

mmvM^^xo Kmmtvx mummm] ^±i^m v 

rjiLn^>-yhmn:L<Dztt:M^-r^)^m^x^o m^a^y'-'^mio, o, (o, i 
). (1, 0), (1, i)(D^ti^ti^. imm^m<DiiLnmo. n/2. 3n/2\z.m^ 

[0067] wmmm.mmmti.x. mm^m^msi^h(D%mf&^m^ii:mft'r^t4ooG 
Hz^immAtu ^ytm^mit-^(D^m^mmt-r^E.nmm^i^<f^^x2x 

mLtcmw^^m^'r^t.iiL^mo. n/i^ 7r.3 7iX2f*iii3i(a)-ii]3i(d)ic^ 
■^xo\^%mmw\0Qoii7.-5^m!^^yv\jz^^^ ESI (a)- 
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[0068] miM^^<^mMA(Dnm^FSR. o^t9FSR=nA (n=l. 2, •••)t'r^t. % 
;^3tft-^{t((H-cos(2 7cfn/FSR+0)))/'2,{4+Sv'>'bfl:e=O, 

^tl.^tb>tJ^^bfc40(D6^S^221. 222, 223, 22A\^'^m^fl. 5^^221, 
22A(D^mT^it(D^miimm^231, •-, 234-C^tt|$tt'5o SV>l;i^£^j^«fi+i;a5 
Tnfdittaix:7hi:i:^j^;:bfc^^S:^c7:>3fiSSr1tWbfc^m^23l^233. 232^23 
40#tti;;^;55^tL-e'tLi4:|g:^241, 242-C-SV^t3:§lt^$tl.5o Jt|{?f|241, 2A2<D 

[0069] Ill32-l-lll32-4tc, Z.(D%mm2-l<D%W.\20(DWL^m\&b^^^y^:^%Ut\^tL 

(Dm\-x%mA20(D\^ti%xm. \^ts%(D%n^m.m^4ooG¥izt\^. ffi;^^^^^ 

<^)^^SS^C:bfc:'9¥ta?'^§tS^©^UTV^§o m^2-l—mZ2-A(D^:^fi^h2m g 

;^^(^3tjiiS^2i#tt^^i-o #ia<^fe;o^^3^ij@f:i. %^mmm.2oo(o^mm2i 

, 223. 222, 224(D;SlSjl)S^#'|4^^-t-o Ill32-l-|ll32-4fec0^|^a3ttj;'j3fe 
^^ttfci^'^c0^5jS:^221, 223, 222, 224^]imUfcMig^(^j^iSmi|ti4^ 
032-1— ia32-4(D^;fe/i>e>43?l|S {^l^tl^tl^-To 032-1— ia32-4(^#ft;& 
3?iJ{*> :|ttH^231. 234-t?|^ttl-r-55Sl£(Z)^^^>fbSr^tl.^n^-ro ^^^f5EI3 

2-i-|ll32-4}c^$tb^J:5f-. 7tMffi;^^c7)^^°!7— ^li-rs^, {KtS^fS^H^iso 
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^(D^\i^^^m^^fl^M. 25T'fe5 (|1I3-1T?«2^T S tAff @ . |ll3-2-t?{t 3 

■So 

[0070] ^m:^:S.T>*Jt^fl;6S)fej^^S|^^t;i^ii3t3S>g^^ffibTCine>34i^tritg2-r5 
{itS'^l^^i30offi;^^^^^T*^-ro 

(1/2 7c) J ((l + cos(2 7cf/'FSR+e))/2)df (16) 

{1/2 n) J ((l + cos(2 7i:f/FSR+0))/2) ((l+cos(2 7cf/FSR+0)) 
/2)df 

-(l/27u) J ((l + cos(2 7cf/FSR+0))/2) ((l + cos(2 7rf/FSR+© + 
n))/2)d.l 

= (1/87^) J (H-cos2(27tf/'FSR+©)+2cos(2 7cf/FSR+0))df=O. 
25 (17) 

:fcjai3S g W!l;t{^^^W:§§23lcDttl;'j. 23^ g {i^^|±l:§§233(Dttl;titMi^^-r6o 

'&h\mti^ n /2^7:c5^iS#ti^'i-rs5^S^{c^^£;i-SM:^^m;^o#'a-: 

(l/27c) J ((l + cos(2 7cf/FSR+©))/2) ((l+cos(2 7cfXFSR+0 + 

7t/2))//2)df (18) 

-(1/^2 Tt) J ((H-cos(2 7i;f/FSR+0))/2) ((l +cos (2 7t f/FSR+ 0- 
7c/2))/2)df 
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= (l/87c) J (-2sin(2 7cf/'FSR+0)+sin2(2 7cf/'FSR+0))df=O 

(19) 

v'^h* aits Hit) T*fc6i^^^^;65feS„ 

[0071] ^fc, z.<ommmx\-t%mi20(oti!!iti%<D%mmWi'm\^t^^m.xh^zLt^^^ 

[0072] 1) ^^l|{t^gtC*5}t5SJP^ja^^mfs;65FSRi^±-f tb-CV>5#-^:FSRt3Sll9 

^t\^xm:mmK^m.-t^^m.^x^^^t. mm^<Dm^s-R/n(Dm.t^titmm 

iiim^yy h» ii^y Hit) (Dm^oiiLm^^^ XMtis< tmmt^m t&ms f^FSR/n 

yM^M^f:Lim^^ytmmmmx^::^-^mutfj:^:Lto tctdu m—(Dn^m^j^ 
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[0073] 1) (Dm^. m.wc(Dytmmmm'^'m\^^^mm^m&ms:^'^FSR^y.±mnx\^ ^^m 
[0074] :L(DmMmxm\^^^iiLm^mm30it.m3o^},z^-r^^iz, ^mmi3it^(D^ 

%{(D~i5(D:)s^i3ih\zM\-f^ns %^^m:'^m-r^h(D-^mmir^:Ltt>^x^:b 

h%<Dnm.Wim:m^\t\ooGiizhir^\^m3\ (a) <D:^mz.9ri'r^WLmmm^ 
3l^fflv^;h.f^. ^m%m^mst^FSR&.Txmfj:^m^h. Tm^m^-r^^tt^ 

[0075] 3feS§So^M«^!l^UTf*. lll9J;i^brc:J;5{-:/v^— :^^^SIlIS&S*5±tvilt^L. 
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^(Dxtjf—'^m^^^isi, 0), (0, 1), (1, 0), (1, i)\z.t^^\:,xf^i^^j\^mi 
\m.mm.(DiiLmm^i (a) -031 (d) \c^iri:o\^mt'r^o 

m.) iiK FSR^ g ^mxy^m.tz.mm<D^-n mm\^\mw^x2x-^\.fz.mmm.o 

241, 242(D#ai;^OX(*l;5>5^li:^iJ^^^251tcM^iJ}CA;^$tT.. l^^iJ^T^r"— 

[0077] :L(Di:.oK:L(ommm2-\ ft. EA<^@tt^^b. igat^oP^J^1=BP;6S7^c?v 

(^$iJ^^*fSSrM^Pb:fe$iJ^^)»ST<^MPSK?r^m-r^cit;65T'#So'^C*5||2llJi 

[|l5fe^j2-2] 
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^M^<^6iSI§133a, 133b, 133c, 133d^:ft{iU ::tl/fe^^^l33a— 133cHcl 

tftmi 2of)^ib(Dm^^'^i^^i34\zxy)^mAti^Mo ^tih^^m ssa-i 33 

ig:§§:i33a-i33dfiii3i (a) -iii3i (d) {^^ti^'tv^-t^^w^. -Dmmmm 

(Di±m-^^0. n/2^ 7c. 3 7c/2(D#'t4§rt>-^, ^ttb5IS^133a— 133d(D#^jl§ 

3t {«TOi 32'Sr^^i-63fe;^^ix^i35a- 1 35d'^A;'7$ti.'5o 'ft-^fi'fHi^i^ 
:^1 10iC*3V ^Xm^LnW^-^ 10a<Dmtl(O2^(Dy'—^-!!)^v'=^—^l lOcizX^y^ 

='-K$tv. T^-^mco. 0). (0. 1). (1, 0), (1. Di^^ti^'tift^zxmtji^^i 

11a, 111b, 111c, llldlJ:t±l;^^5>^C. mt]^'=?-lllSi—llld(D^mtlKX^^ 
-fiy^l35si^l35d<DMSt-'t^lOf)^yi->'i^^in^o ;^^5'^135a— 135d(DW;^)fe 

ii;:^mm36:^mcxmmm3oo-^mti^ti^o 
[0078] 0 34 ^ iz^mx^-rx^ic^m^i sacox-r-^^ 135a- 1 35difP5>^5^ii^^i 34 

t^^m33a— 1 33dt(Dm i^WAU 6^^1 33a- 1 33d<D^3g^^-a*i^^l 36 

:L(Dmmm2-2\-xnmm2-itm-^^^.%^^m^^m-r-<^mmx.miixm'o 
m^hfi^mp[^m^vfi:<xh^\^ii^m^^^o^^i^%^\t^m.2oo\tm3o\z.7^ 

[MW!l2-3] 

mmm2-3XitiiLm->yhm7(>^ n ■Tfifdmumm^(or.-^^~%^tvxm\^\ ^ 
+g->:7^»;6ss:v^^:: n /2'rfifdmum.m^<Dm^^UM^B^mm^<D2-D(o'f—^ 

%^(Dmf^^i^(Dty^m{-^n^, ■mmm2-3i)mm^n^%miwmn.(Dm^m35 (a) 
{-^-To 7feMi2o. ^^m^n-t^^m-i-mMm2-i, 2-2(Dm^tmmxh^o 
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m^tu 2 Tt f = 0 t-r^t. ^m.(D^'\^mmnci ( e ) xna ie + n) Rrja ( e 

+ 7i://2)X{isCi(0+3 7i:/'2)i:;^.Ct9. J d0 mraFSR(D^^«5>i-rSi:^^;6S 

[0079] J Ci(0)(Ci(0 + 7t/'2)-Ci' (0+7C//2))d0= J Ci(0) (Ci(0+3 7c/2 
)-Ci' (6 + 7t/2))d0=O (20) 

J Ci(0) (Ci(0)-Ci(0))d0= J Ci(0+ 7c) (Ci(0 + 7t)-Ci' (0 + 7c))d 
0 (21) 

036 (a) Kmmm.m±i^^i-f ^QPSK(Dm-^j^ mm^,) m36 (b) ^cqpsk 

^3 n /'2i:U ^(O^mm^^m^Q (a) JJl^fiR Jti-e^U"CV>5o 'fi+a^/y'hdSO^ 
/2(DmtC*5{t^7r/2, 3;r/2fly$4±(01i:-l{CtB^-r5o ffi^>-^}*x$4(^{it^ 
[0080] ^tB^^^130«. ft-^fitB»^^110J;<9Ox— ^IKO-^. 11136 (b) (O^ 

o 

El35(a) (J:^rMT1i|li34i|^1^{C#mMi^iSMi^:(D;5^^l33a-l33d;55 

0tB(^6^Sf&133a^7c+Bc^6jK^133ci:;ism<i:$tL. t,/2^(O^WL^\ 

33b^:3re/2^=g(Z)-5^S^133d^;a5«a^$tt5o ^^:^132a^l32bi:UT^#><.'f5/ 
^;dS^(t?>tL. ft^{4ti^m^i lO(7)itM3?'J^i^i lOacD Jifiifv 

132a(D;^^iy5=-;55$iJ^$tL. r(Z)±{it^;/b (7=-^) ;65"0"-efctl.{«fl^l32a(D 
;^-r>;/^«0tS5iS^133a(c:^ig$tL. "l"-efetbtt*7c ta6iS^133ctC^^$n'5 
o il:afe^iJ|gm^ll0a(DT{4tf5/h(7'— i?) (Cj;i9^li:§§=132bi:LT(D;55.-Y5/^:dS*J 
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[0081] ^^^i^^ioi^y)(DAtiv^—^Wim^mmm^^(WimMm^t\^^o)iioa'v 

§i5i32b;6s. m2^m'f—^Mm(D^'f-^z:ti^^<Dm\^jt^]^x^mm32ai()^^ 

Ti^mti^fv. ^tii!>^n^m^^^^j^^thx%n^m^-t\.xmti&th:6o 
mmm32a, i32hti.xnt*(D^m.m^^^Atj-r^^m^-t^xoi^\^xhx 

V\ 0^«9|ll35(b) K^'rXoi:i^Ul2OX<0(D^^^m^l34KX^2^mU ^<r> 
-;^<^:»'|l^§§^^li^l32a^U-CO;5^>r5/^(Cj;«90lf6i^^l33ai n ^^^^\3 
3c{C-y!]#x.A;^U m:f7<D^m^^mmm32htVX(D:^4^y^\Z.X^ n /2^^ 
i^^l32b^3 n /2m^m.^l32d\Z.mm^Ati\^. ^i^^l33a-133dO#i^j§ 
%^'k^^l3Q^mCXtltBi^'^300^mti\^XhX\\ -^i^^lSSa— 133d(^A 

[0082] r(^)^»!li:>{t/^;-r§^Sm^Btilll30tc^Lfct>coil^«(^ttJ?fe^i-^ri:;65T^ 
^^ofcfcVitil^^241t242ii+lXi-i-l^mtli-^tz^m30^<D^^mmW:2 
00'pizmBWX7^i-X0izm^^241a, 242aiZ.X^. itm^241, 242(Omti^ 

(D-i^oh\^x^^mWi.^25o^Wi^'r^o ^fi\^^m^M^^2^of)^h%mm 

"m-^^tt^x^^o 
i'mmm2-4'] 
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[0083] mMm2-4(Dm}^m^m37-iRnm37-2K^-t. m37-n:i7jk-i-ytmitmm 
loot^^DVNT. Ota. 7c/^2ts, 7zn.3 7zX2n(D4-D(Dmi&.mm'i^±f^msmm 

llifeM2-3cD^tT.^III#T'*>5o 
038 (a) Kl6QAM<Dmm (:>M^mmU. yttSr^^gR^Lfc) JK^m^,^ (M;^ 

^yyhm 7z X2'c^i^m:An(Dyt^yt^m^3oo^mti-r^o t^^ioix^(7:)mmm 
■^Wim^m-^iimMmMmm^i40'V4'f—^<Dm:^tKm38 cb) {c^-rfsta:^ 

oxmmimmmmmi^)t^\:^fcimumm&^n:^xj^^^m(02-D(D^m^izmm 

^(Dm^-yyh-d^O^ 7c. 3 7c/^2(^#^iS:^133a, 133b, 133c, 133di:2 

o(Z)^^l^^i5iSU«i52^, ■^^:§^i36^r};ij;i9t#^ife$;tx^o mMnW^wOh^ 
^(D4^(n>\%^lhnii^h\mfa\£y\' {"f—^) ^MW\.fz.^4\fyY (7=—^) mrrirte: 
>^m^l5lT*}i4-7='— ^?mt^S±{4(ia38(b)cDSte#J)«^-r— iJ'fcJzfj^^;;^ 
-riy^l51a;6S^J^$;h.. ;=^-r5^^151a«y'— ^:0SOt?OtB6^^133a^c:, i?;^^ 

3\:l^ ix^m\\^^^x^m.m3e--^m^^fi^o ^i^^i52-t?{i47^— ^m<^-h 
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[0085] o^i9>£ST-10lJ;'9(DA;^7=-'— ^5^^lJM3fe^lJ'^m$l5(^^'J^^^<^V^5) llOciC 

m^'!^m'f-'^^n(D^'f-^:::tK^(om\^its\:.xm^mm^\^2BitK 
m'f—^^m(D^f—^:::t i'i^(Dim^jt^\:^xiiLm^mu i s i at^^ti^timm^ 
m^my^-^w^^^i<D^'f-^:^tK^(Dm\^}t^\:^xmmmtm52h7!)^m2i^ 
mT*-^^^w^y-i?:^ti'i^<Dim:ijt^\:'Xmmmitni5ih7imm^fh^o 

^nAvxhx\/\ :L<Dm'^n^mi2oxy)(Dtft^^i^^i34X2^m^^ ^(d—:^ 

{Cj;t)0lB'5^SSl33a3^J:i7c1=B5j&^133bfC^«9#X.tti;^i-5o ^m^l34:^^(D 

m:f7<Dtft^^ mmm52xi^-rmmmtm5ihi^x^^ mri±^—'^i^m^:^xm. 
v'—'^KX'o 71 /2te5^s^i33bx(i3 7z y2n^i&m33d{zm'om^m:fj-r^o 

[0086] 6i^^O#2m{-oV>-C. ^(^A;tl3tS:3# S ;STf47'-i5'J^J:«9^tl/ 

^^n^ti^-fbiasisib. i52b-e§*s^Ji^b. ^2m(D^^^^<Dmtif)^<Dm^^. 

ti\.Xhi^\ il^iC3tM;5^b03t^2O(^^#^-r-/^151a, 152ai;iJ:"9. ^m<^5 

iSf§of5rtL;ei^i^A;^L. ^m<^aiS^<Dffi;':3tSr. ^tt^'tbM*II^'fk$pi5ib, 15 
2b-t'3SS$iJ#PUTm;^bT^> J;v \ 

^gitiga200(illl37-2{;i^-rJ:5J-. lll30(^^L/c5i^#5221-224, ^tU 
:^231-234, i;t:i«:^241, 242^^tl.-€tl.lSl1^c^t>cD;eiS^V^fetL^;d5^ ^^it^ 
^m^250Of^!9JC, Jt|j^§|241, 242(^#tU;':(D^tt(iEA)^tP20(Z)U-</^ 
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242(DmtltVXi-i. (ll38(b){^^-t-3. 1, -1, -3(Dinthl!}^tm:h^i^\^. Zthh(D 

m^-^-^^muT. 11138(b) ^(Dy^—^mt^mti^ti^o 
[0087] z(DXots:n-^m-^^^^26ot\.xitmx.itm37-2(Dyt^mmm2oo ^ 

^v^>5^/Wfi^SrTK^>^^UTi^^^^y265?r»g^m-&{^. 038 (b) JC^UfcmM'^ 

m266xm.m'f—^Km^i.xiiitim^2oi^mti-f-^o 7^*5, ^m?^'ev265K 

[0088] :i<Dx^\cvxz<Dmmm2-4n. mmm2-itmmi^. lEAo^^tt^rWu. «S;it 
tcjEM(Dm^^^vfj:\^ ^^m^m.m±(D^m^mxmm-r^rc}^K. mmmm^ 

<Dmumm^(DAt}^^^>'^ji--r^mw}mm^no:itx\ m-^mmwc^m\^^ 

^m'^x-h.m§:(oytmmmmxnm.^\^^^^^^nmm^f^m-r^misimmm.m 

mmm2-5} 

mmmmxi-imisimm^tvx%m^mm±xr'f't2^mi^mt-r^i^(D^m 

mi 2o^-ib<Dyt^ytmmm (iss) m±xmm<D^y^i^'Ami^xmi^'r^^^m 
37 ^m^i32t^>(bfj:^iiLn^m^i6o^m^^o 
[0089] ^mi207!imti-r^tft(Dytmmwcm^FSRtir^o 
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y mm) t-r^^t^i^^xmMvx^m.'t^o 

[0090] K y2(D^m.m37h : mm-t^S'f->yy^:f7 mWx) tV^(D^<D2Sf's/-^^ 

(iiiii) ^L-^o^(^s^5/^^;e-:7 (iiif) h'r^:Lh^\s^xWk'om.X^WL't^o 

[0091] ^!lxL{^L=4, S = l(Z)#'a'(D;5>jlSt^l37a, 137b, 137c, 137d(7)#5iS^jajlS 

mM(DiX2(Dm(D2S^y:fnm.-D^^imM^2 7ttV^ izmx2S^t/::^^o, 71 

/2, Tt, 3 7r/2(D#{fflfiM{ce/:7hbfc-e(7)^2S^5/-7°t|55>^5^l§137a, 13 
7b, 137c, 137d{t^;a^*n^^^3i$-&^^jK#tt-efc55iiS^137a, 137b, 1 
37c, 137d(?)#5i^#'l4^lil41 (a) . 041 (b) , |i|41 (c) , I1I41 (d) \Z.^f\.^f\.m 
i-o =e§o-Crtl.^5iSI§137a, 137b, 137c, 137d^^jlUfc)tf±. 

[0092] r(D|liiM2-5-Cf*^(Dj;5^^{i^<^^M«5ailJS20,t, 2{|i07^-^Om^^*|- 
^£^-intTQPSK^IiSrWtg^-rSc Cl(^IIJfe^!j2-5-e«5iS§^137a, 137d^0 

. 3 7c/2tC-^tb^'tL>c^J^;^'ttTV^6;^^p3, ll35(a)t::^L/c^i2^ftSSl00i 

a. 132btcia;i9, ^tt^*no+@6JS:^137a<Dttl;^^;0^7c t@^?S:^137c<DttJ;^^d^ 
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[0093] El35(b)lC^bfc<t5t-^ ^P#132a, 132b^5?S:||137a— 137dOA;^illJ-^ 

^m^221 — 224(DiX<0\C, 5^iS^137a-137d<^^tl.^^mWI— 5^#'l±(^0+i5 
^^225. 7c/2^@^IS^226. tc +@5^S:^227. 3 tc /'2tB^lS^228^>lV\ ^ 

oxHmcmmm^tm-^^'^Hif.^tc^mmatmmm^%:mM^Hnxm 

37-ltC;^bfCo 

[0094] 042-1 ;i(^)|IW!l2-5(7)3tMl20(D3tJllS^ii#t£^^-«/V;^3ti!i^ 

^ifi^-r, ^m^(DmtE(Dmi^^mmtixh?>o %mi20(Dtftm^wcm^ 

misf)^h(D^m^^Mx^i.x^^^^ m42-i-m42-4n^^^'th(7)^mmcx^ 
futsv-^ho, 7r/2. 7i.3 7iX2},c^ti'etiM}t^i^fc^mumti^&:^^h2mni^ 

^■To ;fe;?>^t>3^iJSf*. )t^ffi^®200tC;S,^i-S;5>iS:^225-228(^;5>iSi|^tt( 

mm -^rcD^ijcDi^T @ -4^T g #iii42-i-®42-4r:i:(^. ^ 

rj^^-r'^fS§pm;^;ei>A;^^tLf:i^'^(D#5^:^225-228^^iii-?)^jlIiSi5: 

3i-234i!)mm-r^^m^ii&(Dmmmt^. ^ti^timm e -m4rf i tc^-r 

o 

[0095] #|ll42-l-|l42-4(C^$t^6J:5(-. ^^S/:7°^ii0#<Z):|tl±i^T?(7:)/-?I7— ^1^ 
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1242-1 ^T{*5^^232^U^234(D^m;^3t;{-^^t~5ltm5tit{12^t g ^ 

[0096] zz.x^ ^'f-y:f(Ditm^mii±.(DmT^^'mt. ^^■vh^:Lttm-^v^^t^. m 

Ill40-e{*^— O^32l^t^ei00t)t^it§ge200(Dm'^ii:b;i»^^U-CV ^/^V 

=0, 1. 2, 3T&l9.P=0{i{4*@V:7h0'P=l«{Mi/:7h;r/2'P=2(m^^> 
7h 7c 'P=3fi{4t@i/:7h3 7c /2tcl^J^;-f-So ^"^2 7c P/^M (M=4) T'fc^o L^^^ 
•^^f::. :i(D{4tBiX"7h»(7)#-^P(cS^^Cf;:PSt;il;6^f3L/'2^*P;tyh^(DL(z:M 

^pf^<thnmWOM-r, fiP^A^L-efiJ#Lfc3liJ^^MOD(A,L)i«i. (Q-1) 
L+MOD(PS + l, D — (Q-l)L+MOD(PS+L/2, L)-C'Q^I:l;6^f?±|En:S-t? 

mm^m^xKi. m\&Mm^w\±(Dp^m-i)^¥SK(Dm^xWj^ir^tmtfj:^. 
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[0097] ±|BL, M, n, S, P. QOP#M^LTn=l, M=4, S=6. L=24(75#'^(^^ai 

m^ltir^'^y^^m43U)1<^mM'^^mX^Un=2, M=4, S = 3, L=12 

[0098] :i(D^^iz.vxmmm2-5-vn. iEi^<Dm^^^v. mmm(Dmi^nm7!)^fi:^^mm 
mmm2-6i 

7i)1SlXICM+ n/2)y.\t.Ci{@+3 7i/2)tfi:^. E^0=h6 e^bT.h=0 

[0099] ZCi(0)(Ci(0+7c/2)-Ci' (0+ 71/^2)) = 2Ci(0) (Ci(0 + 37c/2)- 
Ci' (0+3 7c/2))=O (22) 
ECi(0) (Ci(0)-Ci(0)) = 2Ci(0+7i:) (Ci(0 + jr)-Cr (0 + 7c)) 

(23) 

^ (22) (23) ^ti^fh^ (20) :s.t;«^ (21) c^^5>^aw^7=Vv;^i5'/v^ 
MMm2-5X7jki.tcMumi^&^m\^\ m37-i&um37-2^^m\^xm.mi^tc 
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5ix^^m 37ati37c(D—:f7^muu ^5M^i3^f*3(^v ^'rtl7!)^zmmu 

v'—^m.^(Dm(D2}:fyh\^JtCXmm^l52X\ ^^^137htl37d<D~:)j^mi^ 

%^^^^lXlt3(D\,^'rix-^^mm-r^o 3t^{tigg200-C{^6?S:^221-22 
4W9MK225-228^ffiV^, ^(D^ttltt^Si-^i^^^^fi/ceV^o ^M^151, 1 

52(D^AiiLm^£ti^^\^^xhmmM2-4tmm<^^tm^^^o ■^fcz(Dmmm2- 
6(D^mtMMm2-5tmm(Dmmc^mm\^"^%hn^o 
[0100] ^tcmMm2-5x^i.tcmum^^^m\^^x. i£M(DM^>^h(D\^^-rfh7!}^(Dms 
^yyhi^. m7i<D:)fmmxihLm^mvx. MPSK^m^mm-r^^t-jb^x^^o 

c L=MSii-;5i!. L^^z-T'^ic, 'f4+B->-7h»co#-^p(p=o. • • • M-1, imM 

^2 Tz h-^^h\tm^^yVmt.2 n P/Mi^:b$tT.'5) tCS^^CfcPSlc:i;6^feL/2% 

tSr^>j'i<i:t>n|H]M»95gi-o Sp-^A^L-t?fij^bf:ifiJ^^Mod(A, Dt-fS^. (Q- 
l)L+Mod(PS+l, D — (Q-l)L + Mod(PS + L/2, V}XQ^l-b^h±Mri^X 

[Old] tJ^oT. n<Dm/^Si#igi^^gik##i^JS (kfiiJ^^<DiKj||^^#-i-) Icmi-^^ 
\'mM^(DmW.^^M^Ci{@) , Ck(0)iU 2^0=h6 ©^LT>h=0^^fe 
FSR/ 6 0-l^-C;!jP;tfcI2:PH^FSR<D^fP^U. P^*i^^^co^pgmi:-f-'5<ir<ffe^;e'^ 

S (Ci(0) (Ci(0)-Ci' (0))=P, 2Ck(0) (Ci(0)-Ci' (©))=0 

(24) 

5fejl^m^FSR^tti^i-6^5^5/:7°^nL = 24T\ M = 3(Dm^^A 
Tl-^-fo LftM(D{§#:-Cfei9. ;0^02(Df&^l?fo'9. ;?)^024(7)|;>|^Tfc^(D-C\ 24 
i)^\2t^Qtfi:V)^ n\t^fl^fll, 2, 4. Sf^^tb^tLS, 4, 2tJ^i5o (n, L, M, S) = 
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(1, 24. 3, 8)^(2, 12. 3. 4) C»#'g'S:El44{C^-ro E|-e. mM^m(D^iy:f^ 

MM-t^o (n, L, M, S) = (l, 24. 3. 8)(D^'^, n=lX':h^^^hQ = lfci-fX^:h^ 
. Ill44(a)0fc'(|l](0|l]t^^i- 'f4+iV:7hO(P = 0)-e(l-l)24+Mod(0-8 
+ 1, 24)=l#g(D5^:y:/a;«i^P>(l-l)24+Mod(0-8 + 24/2, 24)=12#g(D 
^:y:/b^-t?l, 'fi£tBiy:7h2 • (1/3) (P=l)-T:\ 11144 (c)(D:feW (DEI 
(l-l)24 + Mod(l-8 + l, 24) =9#gcD5^-;/^a;i^p5(l-l)24 + Mod(l-8 + 24 
/2, 24)=20#g(D9^-;/:7°b^-ri.'fS:ti->:7b2 7c • (2/3) (P = 2)-eEl44(c) CD 
tEm<Dmi^^irXoi^ (1-1) 24 + Mod (2 • 8+ 1, 24) = 17# g (D'^^y^&Tb^hil- 
l)24+Mod(2-8 + 24/2, 24) =4# i 0^5/:7'b*T':ei5^5/>^l^/cCSo O^IQ^ 

>yy'^^Mhi^^\^ ^#-^{i24# @ ^-c-efo6;i^ib9^5/:/i# g :d^h4m g ^^5/:7"i7# 
g ;5>b24# g ^X(D'^^y:fmtfj:^o 
[0102] (n, L, M, S) = (2. 12, 3, 4)(DJ^'^, n=2Xh^7!}>{bQ=ltQ=2tt^hy), m 
44 (a) —1^44 (c) (D^:^m(DmiZ.7j^i'Xoi^&^i^^hP=OX\ 7b^^Q=lX (1-1 
) 12+Mod(0-4+ 1, 12) = 1S g (D^y^a^^hil-l) 12 + Mod (0-4 + 12/2, 
12) =6# g (D^y^h^Xt. Q = 2T'(2-1) 12+Mod(0«4+ 1, 12) =13# g (D 
^5':/c;«)^^(2-l)12+Mod(0'4 + 12/2, 12) =18# g Of^5/:/d*-Cl> Q=2 
T'^+@:>'-7h2 7c -(1/3) (P=l). d^oQ = l-C(l-l) 12 + Mod(l«4 + l, 12) = 
5S g (D^5/:^a;^)>p3(l-l) 12 + Mod(l -4+ 12/2, 12) = 10# g (D^y^h^X 
^Q=2-t?(2-l)12+Mod(l-4 + l, 12) =17#g(D^5'7'c;0^P?(2-l) 12+Mo 
d(l-4+12/2, 12)=17#g<D^5/:/d^Tl.'f411'>:7h2 7c-(2/3) (P=2)yO^ 
oQ=l-ei# g (D'^yyt)^h2m g <D^y:f^Xt. 9# g ^y:ff)^hl2^ g (7)^5^ 
^^Ti, Q = 2-ei3#g(D^-/:/;6^^14#@cD5^5/::/^T'^, 21#@(D^^y:7';?)^^ 
24^^(D^y:/~^Xl. o^i9Q=l-t?(l-l)12+Mod (2-4 + 1, 12)=9#g<D^ 
^yZfa^^h (1-1)12+ Mod (2 - 4 + 1 2/2, 1 2) = 2# g (D'f-^yZfh'^Xi)^ 1 . Q = 2"^ 
(2-l)l2+Mod(2-4 + l, 12)=21#g(D^2/^cy0^f>(2-l)12+Mod(2-4 + l 
2/2, 12)=14:^n(D^yzfd^X^ntf^^o ^^XQ=lXi-Xl(D^y'^7f)^^>yhX- 
t^tSiafi 1# @ ;0>bl2# S -efef5. Q = 2-el(D5=-:y7°:6^>:7^-ctSi£la^±13# @ 
;d*p324#g-efeSo :L(DmMmXhm7b^hmh-d^fJ:^0i^. n;iSM^i6m;^Ofs-^2r 
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[0103] :Lcommm(D^mmmw:(D^m^mmt. m2-5X'^&m3i7!)K on. nn. 

M.m-r^o ^<DmMm(Dyt^itmw:i-i. on. itn. Tz/2n. s7i/2n(04m(o:b 

mt]m±%:)AM'r^^m.<D\icmm(Dix^K)\^^ on.2 7t/3n.4.n/3n(D3m(o 
^m.^t. ^ri^fi\z.^vn\±wyyvm(Dm^j^^7zn.^n /^n. 7z/3n(D3m 

[0104] :l(dxo\z.\^x. iE^(Dmm:^\.. m.w^(Dm\^nmii^fJ^'mwl^^. ^jij^^ 
mmm2-7^ 

m37-lK^\.fz.%m^mW.100^(D n ta^J^^iaSc Ciarc) b3 n /2n^^ 
^133d(l37ci)^^"*|il&U ::tl.(C#V^^|i^l51, 152tfi(D^#^^5/^151a, 15 

2a^^"^IB§LT0tg5^S^133a (137a) , n /2ta5«133b(l37b) ^^^^fl^ 
1^^151. 152^>cDjgi|iS^Ml51b, 152b(^^i^U'ft^fiti^*I»^m^ll 

imt^mm*.'^m^ii2t\^. 2m(oy'-'^u. o^«9iii304^(^^-^{4^B»^^fe 
^ii^isi, i^2\:Ln^^.'^\~fx%^m^}^'yvt^oxzK^ \fyh-bnxi\m\n-r^^ 

[0105] ^cDi5(^i-tl.{«Jfef^j2-4T3z]!-</c7fejll«(^ft)#±c7^H^M^t7^mfM 
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3c(137c), 133c(137c)i:l33d(137d), 133a(137a) tl33d(137d)OV^-f 

[|IMf3ry2-8] 

<7))fe^,^fflV^;5o -^^ll^feM2-8SfiifflU/c3fei^ft^«100^L=4S<7)m'^i^:oV^ 
n= l^UTFSR^l Jim^U #jl^lil*5Jt^0, 7t/2, n .'in /2(D\tm>'yVm. 

(^^tl^n-c2s^5/y<753feJl^^^^<D^^ffl;^"rs^am(^))tM^llv^T. iijgM2- 

[0106] ll]45tc^LfcM-e{^^s^-/:/(D)tJli^^cD^M^-m-f -offiv^, % 

<Dmmmm^umx^^h(Dx^^^^%^\^/2s<D2m(D\./sm^m^%mm.w 
m2S(o)i$.—<Djjz^m%mipfz.2sm<D%m*^hf^^%m 
'L/s%K(D%m(Dp^. ^s'^y':^(D%mmm:m\^'r:^^/2sU(D%m\-i. {itso 

3 71 /2m<D<^s^yzf<Dmtiit^7r^-r^o[z., %m^mk±.<D^mm(Dmm(Dm: 

mrr^%m^W(o^s^y:r, o^«90tss^5Ay^m;^-r^3tMi20a^. ^(DS^^y 
-f. o^«5 7c/'2tBS^5/-:^S:m:^i-S3fei!ii20bi!om;^3feliJ;«9. OtBigi^iS^m 

0^193 7c/2tgS5^5/y^W;'j-r^^^a20d^(7)m;'j^t-<J:D. 7rtSiS3gi^^ 

m^i-rso '^f:.m)(oi./2^m<o%m-c^'o n /2^m:mi-yUii.2. -n /2nmmi-^ 

5/:^o:^!9 7r/2tgs^>y:/^l±l;0i-55t^!^a20ei. ^(^i^cos^^'^". o^i^Tiffis 
^5/^^ai;^t-5^l!fa20f<i:Otti^^^c:J;i9 7c/2tB«5ti^^m^U ^co^c^S^ 
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1, p=2, p=3(D^mm^tn!t^-r^o 
[0107] }^±n=i(Dmi^xm.mi^fc^K n-d^2sx±(Dmm.-v:h^m^i-i. ytm^m<Dmx^ 

R^nxmvfcimmic:nm'r^^y-7°mi^t(Dm^x^^^o fsr=24. n=2, l= 

24/2=12, S = 12/4= Sc^;^-^, OfitSx 7c/2, , 3 tt /'2^CD#^^(D^Mig 
3llj^^f*|l|43(b)(Z)P=0, P = l, P=2, P=3(7)#^ii5fe^lll^tt;i^^5o Ui^4+i 

:x>'h(D#:M<^^i^::-r54cDf§#:-cfc'9. scDfitft, L^fM^>:7h(D^MSp-^4-t?i^ 

bfcjii:Tfc5(L=4S)oL^ix:/|^lC,'fit@iy7h»(DS:-i-P(P=0, i, 2, 3)lclS^ 
mCfcPS tci;0^5>L/2Sr*Px.fcffi<DLl^M-r5SiJ#J^^B S i-S^s/T'l^^a -r-s^ 

o iP"^A^L-CfiJofc:^«5(PJ^)^MOD(A. D^-TSi:. (Q-l)L+MOD(PS + l 
. L) - (Q-1) L+MOD (PS +L/2. L) T'Q^l*^e>±tBn*T^>fl:$-^fc#-^i/^ 
5^5/>^(Cl=@ ^ •r?>ytm <Z)M"e(i2m) Srl ^«90^ry:7'ic^@ ^ ir^tftm^O 

[0108] I1145«EI38 (a) {C^U/'QAM^fS^^^-f-5^^-^\ jSS^lOl;^^^!^^^^^!^-^ 
(x— iJ') «lt-^{ite^iliS»^i^l 13-T?a:M^iJ^miH31 10c}cj;l94^^ij{c5)- 
BE^tl/^o ^(D^4m(Dv'-'^(DWi'P<D±ii7!)^h3mn<Dv'—'$'i}fyh) (iSM^M 
4fe|§110crt(7)7^— i5^@a^ij}i|l|38 (a) ^5'm^^oV^-C(^tVHl|Ii:l^— 
t-r^) izxy). mm^4^y^l53a^m'^i.X^(Dv'—^^^0'::htll^m:3:dmm^tl 

fcui^y^^ (mmit-^^±mi53h^m^^-(^y^i53di(^mm^. ^(D'T—^i)nx 
htiitmi7!}^^m^titcuz^^^mmi$-^m^u)i53c^mm:^^^y^i53d{:im 

:i(D:^4y'f-l53d^f—i^m.(DM±iiLy'—^i^^y}>) i^^mmu ^(Df—'^ 
;5S0Tfen{i'^#;^-C:y5^153a^0tS^Wa20a<ir7r/2tS^Ml20b^(;i^?^U, :i 
tbf3M^Mi2Oaii2Ob;0^b5S^3(D^7)stfcl;t/$ti.> o^igotsmiiliSitlSt^^;^^^^ 
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[0109] v'—i^1f&^(Dmmv'—^ KX^^m:^^y^l54a7imm^tl. ^(D^— ' 

n%u\2Qi&}i\2Q^ih.i)^hmmi^2>(Dittmti^f\.^ 0^19 It /2mmBm:-&WL(D% 

^S5Si^3T*ffi;^$tt. y=-^^n-t?fetbf^. ^#;^-C5/^154a^3 7r/2t§3feMl20g 
^OtS^M 1 20h<!r Jc^i^L. r ti^P^ii^ ^Ml 20g.i: 1 20h;6>b5Sit 1 O^fe^^Sffi;^ 

0^03 7c /2^mBMW^(D%fmmr^v^ti^^^o 

[0110] r<Z),fc5l-UT. IIJfeM2-6-Cig37;|r#mLmigbfc3feillffi^«l00i:lliao3fe 

|l|454^(D;^-r-;/^153ail54a^^'^l§U l/v=;^i^l53b, 154b^^n-?:'tL^#;=^ 
^iX^153d, 154dtCii:^^i^U IIl6't'c^<t-^^i|iS»^m^H2(D2i@T^-i5^(0 

mW:^^^y^l53d, 154d^^"^[lf&b-C. ■gO#;^^5'^153a, 154a^av^}vl!i:^P#, 

i^h^mi&.mmm(D^^mtj-r^2%K(D^m i$Y4-D<Dytm) k^^tti^^timmi^x, 

^#;^^>jx^l53a, 154a^^J^-rSitt;ij;«9. IIJfeM2-7-^I}£0JbfcQAM^m?r 
ft5 -^tiT^^o *3:^^5/^ 1 5 3a 1 1 543^^" mi^fcmRXJ^:^4^yi^ 1 5 3di! 1 54d 
^^"^B§bfd?d f V ^TfMafe^lJ^m^ 1 1 Oc(Dft ^) JcillI 30 4^ cDit ^fitg 
11 0 (DU^^mmU 1 1 Oa;65ffi V ^ btbS, 

[0111] 7c X2iiLni^yhm(Dmti:^r.-D(D^ms m:k.it. on^^y':fytmt n /2t@^5/r 
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mi^fcmmmtmzxh'o. it-^iu.nm^m^iio(Dm:bi^ft^cx. o-yyhmi^M 
it'r^om^^y:^^ut n y2m^^y:fym^^hmmi<Dyt^mti-r^i!)\ n /2i^y 

71 i^-7hmicMft^-r^ 7c m^y:f^mt3 n y'2m^y:rtftm^^h^mi<Dyt^m:b 

[0112] r(^J;5t-b-C. 5^g^t^li^J;"9nc5i««{4ti^p^^fflv^?,ri:7'^<. MPS 

m4b\^^\^fz.'mmm\^^^^x[-ti-D(Dm&mM^^^\hti-r^fc}b. 2m(Ds^ 
fflv^6r<^^^;:^6o \.t^\M4^\z.7v^\^fz^o\z.'m\-f^ms<Dnm(Dmt.4x^m^^ ^ 

-fi^i 7z /2y.mtM3 7z /2(r>wmi^mM't 

'^^hX^4n'm(r:>W^^^'}^-mh\^. ^(D^^(DW^m^y^^\^^2m<DS^v':^% 
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[0113] Oteik'»: 

= (1100) 

= (0110) 
= (0011) 

= (1001) 

f)^2tfj:^o ^<:>xm:fjmmf3i^ib^^ym(Dmti^(Dmm^^^2i^i:ivx^n 
{o^^^zf^m. Ky2m^y-^tftM. 7zm^yy'y(:m.37ty2mf-v^y'ytm) 

= (1210) 

o^mmm + 3 7u y2mmm'^ 
= (2101) 
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= (0121) 

Tz ^mmm. + 3 7c /2mm.m^ •. 

= (1012) 

[0114] :i(DXoi^vxm4:5<DmmmKit-<x^^ic^m.<Dm^wMx*^. t^-^mA^(Dm 
x^^ ^f\.tinM:«ommKm\^^^t^^^. 

^mAi^^rnvx^m-r^c 
[0115] %mmmwioo\z.m^^mQUi' #^i^^i6i' (DUb.m^^^iQ2^Y 

#5^S^162' <Dm.h(D2%M^Wtnhf\.^o^fl^^^^lQ\,l^l' ,162, 162' 

ci' (f) its.\^^icRmmxh'o. ftuiEss:(4) tmmfj:mm^^^y)^Oo 

[0116] Ci(f)+Ci' (f)=l (4) 

52^^161, 161' , 162, 162' (D#5^'#t^Mic{M3z£Lfcm«i2^^^t#J55c 
^(DmMm2-9(D^^iTmm200itm37dp(Dyt^mmW200iZ.MU fflV>§5 
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[0117] r(^«^fc*3V>Tf4W:|^f&24iT14i#5^^27i<Z)3Sil^^?tJ^:;-rs^^tfcl^3S 
Di(f)=Ci(f)-Ci' (f) (3) 

^m^2?,\'x:m^:^^m27\(Dm^%(D^%nm^^w^w-t\^x(D%^^m. 

[0118] fCi(f) Di(f)df=P (5)' 

^ (5) it^imrnMrnxfy^ut.^ (5) ^~mtvk.^(D\z.m ^ -rso 

JCi(f) Dj(f)df=0 (6) 
t^eoTi#5ISIl27103ti§^CD3SS^^^tl:l-r5^db:^231<Dm;^i;e)^e>r #52^ 

#6^^^162?r^iib/c3feJ5fe^{*-am?'iV\ :z.<D^o\ZX.X. ^(Dmmm2-9\t^ 
[0119] MIC, i#6^S:^l6l(D5?S#'[4Be^{:i. ^Jl?^#:Sr^m^-r5JlWP^T*&o-C 
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Ci(f)=Ci(f+FSRi) (l) 

is^^^^fc^^^j^xL-r^, ^{c^m^(D^^n^<Dttm mm^^i^f^aMcDfA^ibf 
+FSR^x(DKm<Dm^m.tiFSR^2xf^vtcmtfj:^.miMm^mx^i,fc^( 

[0120] f Ci(f)df=FSR/2 (2) 

(Dm, i' ^mismmmtMft^i.x\^^^. o^i9r(DiijfeM2-9:asr(Dii0jj^*5v>-c 
Lmmm2-io} 

[0121] ytM(D^^^nx^ %mmmm(DMcm'r^msmm6i7!)^^m>(mtir^FSR 

yn(n=i&.±(Dmw)(Dytm^m^Mmx\ ^(Dytmmmm(DM.mir^m^mm 

m-r^m^mm62ti^smMMtir^FSR(D^mmmmmxmmi^^>'(Mm) 
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[0122] -(^goT. mmm^mmm'i&mfi^h(D'{^^mm'^w:m\^^m-r^m^&(D^ 

5/:7°Wi#^j|^^(D^it^Ci(0), @ = 2 7ttt-r^t. Ci(0)=Ci(0+FSR/n) 

xm.ci' (e)=i-ci(e)t-rsi. £Ci(0)(ci(e)-cr (0))(E{40=h 

0ic:fctt'53SiS^Ck(0)i:i-S^, ZCk(0) (CiO)-Ci' (0))=O(S«0=h 
8 0^L-C.h=O^^e>FSR/6 0-l^T-*Px.fcE^FSR<?5i^fp)OM>^;iS^t)i:-^ 
J#i^ailiS^^t3i-M^(7)fttB0{c*3ttS3*S^Cj(©)^i-'5i. Cj(0) =Cj(0 
+FSR/n)-efe'9. Cj' (0)=l-Cj(0)t-r5i:, 

2Cj(0)(Cj(0)-Cj' (0))(ZJ:i0=h6 0i:bT. h=0;i^p3FSR/6 0-1^ 

2Cm(0) (Cj(0)-Cj' (0))=O(2fi0=h6 0i:bT. h=0;5^f3FSR/ 6 0- 
l^-eJ!jPx.fcIi:r^FSR(7)^fp) ;5S^«9^o„ 
[0123] ^^{t3gg200{i^W!j2-7T*t5i?gbyh>b<^tl^^(^^><^i:i-5o w(^j;5l-bTQ 

AM^mm-t^^tHi^x^^, ^<Dmmm2-io\zL7ri-n^(D^. ttr^CD - (4) t^-r j 

d0^Zt:i^ML/cxC/5>Mfe5A-r5c :i(7)^W!li?.ffiV^5;5iS^cbLT. ^d;t(^FSR/' 
5o Mtd. Ty-^-/W^^-^^il^bT5it^b/c^-^tC^t;^;bTFSRJ^A±(D)tMI^^ 

^5is-r ^5^S:§§^3Sffl i-^i^^ . i^m<DFSR(D%m ^%i(Dmmxm^ ( 1 ) - (5) 



wo 2005/008923 61 PCT/JP2004/010228 

[0124] ^(Dmmm2-io-^m(D^^^m\^^itM.i^m^}^ricmm-r^o ^i^^<D:t>(D 
^v-^hufc^^ij-efes (oil) , (110) t-t^^tt^x-^^. 
6j^^(27i, 272) <Dmm^^m^^m-r^m(D^iii^m (231, 232)^.^^2 

<DS^m27l' ,272' )(Z)^i§5fe?^^^^m-rsm2(D^tttl^S¥(233, 234)^ 

mm(Dm^^^h^mm^-i^^mir^mmm-^mm^i26o) t^M^m-r^. 
[0125] W}i^<Dmtvx. msmmei^mm-r^mmmmi^x^m^ (101) ^Mit^-r^ 
^itmmiM^mi^tim^(D]:tmm^mt.m^^m62{cMfi:^-r^m^(oii 

(D^y-::^(Dyt^m^i-um^^^27i(Dmm^Btsim^^m'r^^m^23i(Dmti 

mt-^(101)^(D2^yy'^X:h'0.^m.0^m^^i010)X^^i' #^^t^27l' ^ 

m-^{ioi):^mmir^^y^iioxm.]' #^^^272' (Dmmyts^m^^m-r 
^mm^233(Dmt}nox:^^.mm^23it^^m\^fc.m&:d^hmmm233(D^m 

Vti^m^m\:^Xii:^-r^ii:mm24l(DmM2^y:f^tfj:^o 

[0126] mitm(Dm^i^^i62izMJt^-r^iB-^^mi)^mm-t^fcib(Dim^^m72 
^mytaoi)^mm-r^(Dm^y^tmxh^. j#6^^272cD^ii5t5SiS 

^^m't^^m^232(Dtiit}m^y>^^Xh^.m-^m011)(D:t^<D'f-yy'(D^ 

^m\iiT^tci^<Dy m^^m272' <Dmmyt3m^^mir^^iii^234(Dmtii-t 

. ^itytiiOl)\:LMi^Xi^l^y:f^j^XhV. ^iii^232m^liiLtc^^mf)^h^lii^ 

234(D^liil.fcm^^mCXltmir^i:m^242(Dlii:fjn0=^y:f^tf^^o 

[0127] &i.±^i.fcxoicz(Dmmmi^. Mmm2-7 tmmi^. ^mmx^mM^^(Dm(D 
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^t^. U^^K^^^fz.h(D^^m.-r^^t\Wm'r:-h'0. V^^cDFjf. QPSK, QAM 

[0128] \^t^\^^(Dm2mimm\z.x.M^ nmkmMirQ<D%m.mm^n\^. mpsk^qa 
jmimnmmcmm-r'^^hi^^x^-^. 

[0129] ±37iibfc#@^WJ{^*5V>TQAM^p^fT5^'a't*^3. W.A^^Jyf'—^X^^^^ 

tl/{iJ:V\ ^Sft^S-t?{:i. |E|37-2if^(D±|EA/D^i^261. 262j:«9(7)# 
[0130] tu|BA/D^m^263, 264«tl9«Dfebd^Ci6^Je)fc#1it<^V^-f tl/;i)^c^lO(Dx^ 
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mx.i-fmMm2-7^-c7!n-<fcxo'<^^ mas (a) ^(Di-D(DmR. m^itmiM 
mmm2-ii:\ 

z<Dmm(DmMm2-ii^mm\^fcmit->'^y^j>>^m48-iRum48-2ii:L7r:'to 
tftmmmmooiM^ m48-iK^-rxoicmmm2-3xwtmL^tcm35<p(D^m 
mmmioo:^^KmiKn2^±<Dmmioo . loo tvxm^n^i^^^ti. Ati 

1 K 

1 K 

mmmioo . loo ^^^\i^iti\%^WL^nix^m^f\^%BmmoQ---i^ti^ 

1 K 

[0131] %^\w^m.2Qox\-t. El48-2^^:^■rj;5^c|l^i^!l2-3^cfflv^-5^^^t^», o 
:mm^o^(D%^mmw2Qom<.m2oo , 200 tvxmin^ni^m^th. %^ 

1 K 

B200 , 200 (Dji^^^210\:L^n^flXti^n^o %^\mmM.200 , 20 

IK 1 

o^<DmMm^i-x^m.nm^^273xmm^^tiX7t,(D^mm^Km^n^o 
tftmmmmioo , loo t^^itmwL2oo , 200 i^mmm2-3x^\. 

IK IK 

[0132] ^ir-e. ^mmmwioo , --, 100 . ^^{t^g2oo , 200 m'^(Dm 

IK IK 

mmmmmm^^f^Mxmvf^mmtfj:^^mm^m\^^^o wh. mn^Mmmmt 
^ytmmmm.100 , 100 tm^^^i&.^(Dmmny~v:^^m(D^f^'r^m 

1 K 

nibFSR, FSR/2, FSR/K^^tt^'tl/^fe^llft^glOO , 100 , 100 

1 2 K 



wo 2005/008923 



64 



PCT/JP2004/010228 



[0133] ^^mmm2oo{<im^^:h^m^(D^m!^iimmcommt'r^. :L(Dx^fmm-<:it. 

1 K 

m'7-v::r.^mm}t^-r^mmm}iimmm^m\^'xmi£ioFi:>Mm^m&^^m 
m-t^itmtm.uioo , 100 ^m\^^fcm^. ^ytmitmmioo , 100 

IK IK 

mWctfj:^. tftmW^WilOO<DmtHtZ ian cos((n/FSR) 0) +bn sinCCn/FSR 

n^'fKDm&wtmmxmm-r^mmm^xh^o 

^(Dmrnmi^m'^ (DWDM {m-S:6^m^M)tm^^^m^^^^^m±^mu^^t 

1 K 

*fflbTt>j;v\ ^fc. ^(Dmmm2-iixnmuQPSK^mmvti^mmmmoo 
, 100 ^mMv^rc;^5. H^J^zl^b/cWMPSKfe6v^^i^^i^iQAM^aa>^ufc 

1 K 

ytmmmm^mwcm\^^x-hx^\ m<is^^^mmti.xi-i^^ w^c^^^/^b-r. 

M^j2-9T?U&BJUfcttK^tiOK^-efooT^J;V\ ^l}^^Xmmm2-5-2-8X 



wo 2005/008923 



65 



PCT/JP2004/010228 



mmioo , 100 .yt^mmn2oo , 200 ^m^^^oB![iib.mm(Dst^ 

IK IK 

[0135] ±7^Lfc^mmimci6n^^mitmmioo\cm\^^hh.^^'gc^n. {njtb^iEiss^ 

tch(Dxhx< . mmmm^^thfc^mm^^h-Dmm(D^m^^misi-r^mf^x 
fcoT^j;v\ ^i^-^x^m^^mmm^xmm-t^t\^^o^tii^m<!^^^um-t^ 

[0136] £j^±(Dj;pjc. ^n^mm±.(onmmm^^^. mpsk. QKNifi:}f^m^2mm 

\M%m'-^WP5tf)^h¥\a.-^X(DW\\^mi^^. ^Jlli^i5:i|iSFSR(D|5IS-C. 
Ci (f) =Ci (f +FSRi) -C'fct). 

J ci (f ) • ci (f ) df > J ci (f ) • ( 1-ci (f ) ) df -efc"? . 

i# g i^>^^(75j# g (Z)^JliS^i|#'t4Kmcj (f) Km.^ 
J" Ci (f ) • Cj (f ) df = J Ci (f ) ( 1-Cj (f ) ) df -t?fci9 . 

. {4+a2 71 ( A f/FSRi) ^ci(f) Kn-r^m^mt-r^b. 

Ci' (f)=Ci(f+ Af)-Cfct). 
o*i9Ci' (f) {iCi (f) til^b. 'fi+S:a52 7c ( A f/FSRi) ^-^ii^WX-h^ . 
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jci' (f)-cj(f)df= jci' (f)-(i-cj(f))df-efci9. 

[0137] 3lfcjli-^^m4^mCi(f)(Df^!j^UT^4^/t^SFSRi^S|WJ-cDFSRTrAf;a5FSRi/4 
ffi<D^iJ^bTf4.'fi:t(^S^sm(D^C02{f2SNiT^FSR^#J^Lfdii:L(Dii^ 

[0138] wCD||3^jife?l^m. El2(a). 1212(b), 1113(a), 03 (b) {C^Ufcim^iimW 

oNtcMbTM-t?^So *fc^l^^fe?l^^i^^*5v^-c. Igii5^ig28^#fl^um0j 

ii^Mv^iS^i/— ^3fejS[Hij?&s^tc^i-s?ai$$ij#iig^m^3iiii?i^^ic5gffl 

l^(-ml»ff0^i(cfe^/^T. 11121, iii22^#BSLmp^bfcTw-^5Siss 

[m3^Jg?l^^](Stt^3feiift) 

^cD^PJ(7)^3|IW^{«#:(D;(jCA#i^g^7t:7T^/^^3^^^irM.i:. 4^:^ 

^JCllX^i-6l>C>j-#M^^li (Passive Optical Network : PON) , M;ltflll2X{4121 

3(c^Ufc^3i^tv'^7^i^l:iro^PJ^jifflL:rc^>(D-^fc:5o 

[^»J3-1] 

-l>412^in*bT3feAm;tf*ffl^420(757K-h420atCA;^$:h.. ^AW;^*ffl^4 
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440S\CAtl^tl^o ■^-n^-^m440MRU:^-<—:^n-^m440S(Dli^^mi^ 

^^45o^mzx^Amti^m^420(D^—h420cKA:h^ti, ^Amt}^m 

^420(D:^—h420aX^±'Om^yttl.XytAlMtl^°—h412^^\^X^yT4y<41 

mwj:t'^m^^^^t^^x^. mi^-^—^n^-^440M<Dm:htftt. :^-<—p^n-^^ 

440S(Dmt)^t^^Am:h^m^420(D7i^—h420c-^Ati-r^h(DX-:htntX\^^ 

o mw^43oiii:m'7-43ix^(Dy'—^t^-^-'^-^hnitA:fj^nfcyt^'^—^n^ 

^440M^c:A;^L. :^^-'^X:hivlt:^^—:^n-^^440S{zAti-r^o ^-^^^4 

5OtVXAtli^^431(Dy^—^iZXW0^tl^mm^%:m\^^^m'^n^m^3O 

n^^i^^tl.Xhi:^\ 

[0139] ■^-^n^^440MRx)^y(^-<—y^n-^^44osnrm-^yt(Dytmmm mM) <d 

yt^mtiu M^itt/t^i&^t\^xmi^^n^o Ati-r^Tm^ytta^ti-r^^^ 

—p^xh^t^cDmm^is (f) . ^m^m^-^-^x^^^t^cDt^m^wcfi^M-r^ 
5t3Sit(7)Pi^^oM (f) , ^-<->^-efcs<j;tcDPisc^os (f) t^tL^ti-r^o mm 
M (f) tmmoM (f) t(Dm<Dncm-r^m'^xnm^t. mmiM (f) tmm^os a) 

^ut^>mv\^ \ mhm^^-r (22) (23) ^(^v ^-rtv^^t (24) (25) ^(d\, ^-r 
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[0140] 



S IM (f ) OM (f ) df = JIM (f ) OS (f ) df 



(22) 



S IM (f ) OM (f) = £ IM (f ) OS (f) 



(23) 



J IS (f ) OM (f ) df = ns (f ) OS (f ) df 



(24) 



S IS (f) OM (f ) = S IS (f ) OS (f ) 



(25) 



[0141] :Ltih(Dmm^-^-^mm(D^^mt:^^—^mm(Dyt^i^m^^K^^^^^v<. 

MIBBii^(D^J^:bTfiig6{c^bfc>b<^^.ffiVN5:ii:;&ST-i:So 06 (a) - (c) \XEM 

mm^mxm. ^—mrnxm. ^i^iSmi2:r^fo-fL^3t»«^mfo=fsT^^ 
^Miu^mT!)^ n y2-rinfcmmtmmh^^ me (a) ^ iz^-rxo ^mmi^n 

:^mwit-t^. fe5 V 50{^^-r<t 5 is^f o-f l mmm mwo— 1 ) 

'^ii^^^y-:fxyjyhfii^l^U^(D^^L-\^ \ 
[0142] •-r—^y.\'i:^^--^n^-^AA0yix\%4A0S(D^mmWitVX. H:^IP#:iSffflV>S 



wo 2005/008923 



69 



PCT/JP2004/010228 



-^t§440MXfl440SC0,yf,;^^;iS4o(^^:y7°r<t{C|sJ— /Ni?— 
tft^1^'^^5(D7i^—hl. 2, 3, 4^^^3tJl^» +q AF. F +qAF. F +q AF. F 

12 3 

+ qAF(q = 0, 1. 2, •••) <^#^^;55^tL^*;h.m;b$tL5o rtl.b(D5-^5S^l(^^ 

4 

J^^SirUTfi. 11121 4^(D6)^^84ilIl^t;iAWG (Array Wavequide Graiting:rw 

[0143] §3#^430f:iSS^43lJ;t)Ox-i5^;5W--j5'-T?fetbf^A;^$nfc3t5r-^--i5'^g:# 
:^440M{cA;^b. :^^—^-Chmt:^^—7.W-^^440SKAt)i-^o yt^f^^4 

5otvxA:fjiQ^43i(Dv'—i}fizxy)mm^ti^mm^^m\^^^m'B-it.^m^43o 
Ttj j;v \ 0mtm49 ^ iz.mmx7jk-txo i^%^^^45ox^ mti^in^±m-^tft 

^—^n-^m440MRrj:^-<-^^4f^m440S(D^mti%%:^ti^^th 
±RM-r^±R^m451MRXJ^451S^mn. -^—i^n^^440MRXJ^:^^—:^W 
^^440S<D^mt}m^^tl^tl-^—^n^-^440MRXJ:^^—:^n-^m440S^ 

^i^m^^43o^m-^xytyT4y<4ioKAti^th^^o\^]^xhX\^\ 

[0144] m52\z^vfzmmnm49i:i^i.fz.i^(Dtit^. ^Am:b^m^42o^mmx^. 
v^^htft^}^^45o^nmvxns'a^m^^imm-r^^t7!)mm. iii49t3:^bfc 
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[0145] u.±m^fc^oK:^mmmn. K\^^^^^m-^^mL\^^-^—i'Xi-iy^^—^xw^ 
(Dfci^^ rm-^^tmmc^ ±'om-^ytt\^xmm-r^fctb(Dm^m<Dcwyt^m 

i-imK. nz^^:as^<7)^ i M<Dmmirf-"^) xmmvt^±y)m'^itt\.xM\.x^ 

hotcibizm^m<Dmmyt (CW: continuous Wave) ^J&mm iiz.mmir^ 

o :L(Dfzib. ^<DMmm<7)r^is-^^n^^m^^h(7)mmi^mK^^m^thx\^^ts:\^^ 

^tft<Dm^it^t>^t>:^m<i^xm^. 't<Dtftm^^ummn^(Dm^M<Dmm 
7'--^)xmmvx±:^m^tftkvxm^Mu mwj:mm^^m\^^x\,^fj:\,\ u^^^u 

[0146] i.t^\^:i(Dm3MMmmi^xi^.it^ M^m^'kmm-r^^-^mf)^ts:<. v^^-hr^it"^ 
m^mxnn^-mtn^imm^m-^^^xtftmmcnvx^cDytmmm^mw 
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ytn. ^Aai;^^— h412j;i9)tAtti:^*ffl^420^iiCH(C5t5>ll^^421i:422 
^Jii<$feMCTTi9-^-i:7m-^tl461M^T'9^-<-;^m^^461Stc:^ll^A;t/$tb. 

[0147] mi<D^^i^^42ix-^j^\^^tifcm:fj(Dry)m^m'iimm^43oi:ixti^ti. m 
49i<^^i.fctmmK. Atii^^43i^^(D±^v'—^^mi:i^^mm^thx±'oit-^ 
yttvx^Amti^mm2o^i\'U m^^Amtiyn-h4i2X'oytyT-^y<4io\z 
mti^ti^o ^^m^45otvxi^^43i<Dy^—i$'KX'omm^th^mm^^m\^^^ 

^IMi(f). >'.-<-;^0)fe3titOM^^ISi(f)i:-r6ir. Nlia^c^mSiS @ (Z)T^5 

{t-^^a#ii;^oj# g if -^^ioM^^i^^t-^-r (26) ^xf* (27) 

[0148] J IMi (f ) (iMj (f ) -ISj (f ) ) df = f ISi (f ) (IMj (f ) -ISj (f ) ) df = I IMj (f ) (IMi (f ) 

-ISi(f))df= I ISj(f) (IMi(f)-ISi(f))df=0 (26) 

Z IMi (f ) (IMj (f ) -ISj (f ) ) = E ISi (f ) (IMj (f ) -ISj (f ) ) = S IMj (f ) (IMi (f ) -ISi 
(f ) ) = £ ISj (f ) (IMi (f ) -ISi (f ) ) = 0 (27) 
;6^o, Nimici'^m5i# g cDT'9ffi-^^a# @ c^_h'9ffi-^<^c7)M#tt2fef^^-r (2 
8) (29) ^^mfz.'to 

[0149] I IMi(f) (OMi(f)-OSi(f))df= \ ISi(f) (OMi(f)-OSi(f))df= f OMi(f) (I 
Mi(f)-ISi(f))df= J OSi(f) (IMi(f)-ISi(f))df =0 (28) 
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E IMi (f) (OMi (f )-OSi (f ) ) = E ISi (f ) (OMi (f ) -OSi (f) ) = 2 OMi (f ) (IMi (f 

)-ISi(f)) = EOSi(f) (IMi(f)-ISi(f))=0 (29) 

[0150] ^<DXWWii^^-t^m^tL.X. m^lt. [E110(C7]^U/cT^V— 7k^<r-^^jlV> 

i:^^^^JlI^m^iy:7°^iligib. o^/^^^til^m^iy^'^^M^i-^o origin— 

#2[0101]. f^-^3[001l]. ^^4[0110](*, ^(22)- (29) ^«fci-c M^lt 

2 4 1 

3 

^46iS(D#5^#'l4M^mMi(f)^msi(f)-T?fci9. A;^)fe<^)feJl^^M^m 

Mj(f)X(*ISj(f)-X?fei9. ^(26)X{i^(27)/iS^^U «^:^461M:5.t)«461Str 

^SUT^ffi$tLfc^^ii^{±^(D^75SM:t^§§480-T?t@^$tL5fc46^mbi:5<ir-r 

-^^441MS.I>*-b«9>^-<-;=<.^-^m41 S(D#6JS#ttM^{iOMi (f) :5.t;?osi 

^461M:S:t/T'9^-<— ^m^^461StcA^^nTt>. T^:(28)Xtt5t(29) /i5j5fei9 
3:£-^3fe^ai:§5470MRl>*470S(D#^^lli^5t^(:±^b^:^480T?tg^$tL. ttl;/3« 



wo 2005/008923 



73 



PCT/JP2004/010228 



[0152] :L<DXo^m\t^h-^m(Dmmtvx. r^it^yt<Dytm'^mKmfo-f-Lmmt 
i(f) nmm(Ds'f'y^^mm c^ss^d . ^(os^^y^^^^mi^ itftmmo) t-r^^t 

:/^j§^5/-7"Xf*^]@il^5':7'd5i^V>TV>S:aS, |D54(c) tCL=6s. n=3<Dm^K 

M(7?^^-^2«L=4, s=l, n = 2T?fcl9. ;(^-^3{±L=4, s = 2. n^lXh^). "^4^* 
^^^3Sr{itS 7c/4;rcfJt:fetciil<#iy7hLfc'b<^T'fe^o ^^*3rtufe(7)|8#(*m2^m 

mmK^n^mmm2-6-v7r^i.fc^^mmtmmxh^. f^ij^^^iMj (f) item 
isi (f ) n ( i-ci (f ) ) ^ . oMj (f ) ft cj (f ) t . DSj (f ) ft ( i-cj (f ) ) t^n^^tiPiiJti- 

[0153] ^tbb(^^JS#i4;6ScnbMI^€rt>o^^^^44lM:S:t;«441S. m^meiMR 
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n-^m4i tvx-m^m^^th. ^#^430{*^B&$tb. 3fe-a-^^45o«^#^ 

-^§&441M:S.-0«±'9;^-<-:^^g^^^441 IM^mS 1 S^ffi 

V^5r^r■t:\ ^Attl;^;*ffl:^420^^'^^:§§450^^iJMUT$|5p"p.^i5c^^iJ?|£-r'5r^ 

— i5'^^U<^^7*--i5^o^— ^;?>^;^^— ;^*^(c;^;:CTTt)-^— i5^;?^-^445MXf*T 
«9^^>-;^^^#:^445Sf^A;'j$ti?>o T"?-^— i5^^f^^445M^tJ«T«9:^-<— ;=^;Jf 
■^^445S(^5i^#'14M^{*>^I^3tiim§SE(^T'9-^— ^m^^461M^tJ«T'9;^ 

-^-^^-s-^46is(7);5^^#'i4MiciMi(f)^msi(f) tmv<^ti^o y^-^—^n 

#^445M:S.t>'T'9;^-<~^^f-^:^445SJ;i9<7)Tt)ft-^^f*^'^^455MC. 
S A {±i ;^ l§4 2 5 trii CT^^ 1 A;^ $ 

[0155] ^:7r^y-^410J:<9A;^$tT.fc_ht9m^7t(*^Am;^*ffl^425^iiCT^5^|l^§^ 
426{Cil9±>9-^-^m-^^465M^tJ«±i9;^-<— :^^#^465Slc:A;^^tl/5o ^ 
tV^«-i-^465MS.U«465S(D;5^^i|#ttf*>?tl^3tfflft^gc^_h«9^--i5'^^:^44 

iM:s:i5-b«9;^-<— >^ff-i-^44is<?)#6jgi|#'i4MtoMi(f):s:tJ«osi(f) tm\^<-^ 

^iK)-^—^m.^-^4Q^MRX:^AiK)^^—:^U^-^4Q5S(D^mMt^%\-t^ 
tl.^'tl.7fe^tffi^475M:S.t;?475SfCA;0$tU, 5t^ffi:gg475M:S.tJ«475Sj:(9(?:>^ 

mtimmtm^\m.^4s^ximi^^. \^tii^'^4SQ\<i}i^y'-'^n^mt\jx\i^t) 

[0156] jlWy3-2(D^iijtig«iCj;nf^^t7)Tt)jt^^^W;0t-5^a<t^S<b_h'9^t 

^tt^^ti-t^%mmmut<Dwm.\^i:.vit'7T^^<^4io^^m\^xh.^m.\^^ 
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^tl^Xli'^X^fMiNW^cmX^^^Wi^mitmiPON, Passive Optical Network) 

(D^o^mi^K^^xh^o «ii^$tL-cv ^6ff^^(D)KS:5>f iJ#mSil]^MM 

(WDM-PON) xnmnm<Dmm^^^mwx^^%mMmw: (onu) t^^^ux 
•t^^t^^x^^o ^j^^m<D^iQMmm^ML.xmm-r^r*)^mmt^^^m-r^^ 

rO^W[|3-3f*^(22)X{*^(23). ^(24)Xf*^(25). ^(26)Xf*^(27) 

. Rxf^(28)jiLn^(29)(Dmm^i^-^mmtL-x^nmm^m\^^h(Dx^^o o 

^^:i(Dmmm3-3xm^^^mm-i^mmm^mmx(o^3^j^mt(Dmm^^^K\^^ 

Mi (f) = (1 + cos (2 7c sf/ (fL-f 0) +r /2) ) /2 (30) 

;^-<-;^(Dm-^^c03tMl^m#'i4Mfci(f) «l-Mi(f) . o:^«9^(31) -efeSo 
[0157] Si(f)=l-(l+cos(2 7csf/(fL-fO)+r7c/'2)) (31) 

si-iu^h. m±m(WTwn-^m^2x^.i.fcm.-NiX2^x<Dmm:m. moxi-nx 

^/cfL-fO = FSRl:-fcSo m6^(D(a), (b) , (c) {i^tb-^tLMKf) (^s= 1, 2 
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wtvbm -^^46 1 :S: t>7^-^f§44 1 (D-x'5/^N:yai>'^^^#tf (7):^Sg4 1 <t 

m-tmwaMi (f) :5:u^^oMi (f) t%=ij:i;\^x^fh^fh^^h^x\^ ts-^^46i jo 
tt5;^7'^44cD-;^cDm;^*°--h^^b-^-^(75it^^;^5,'±j;Pi$;^^^^^ ftii:^(D 

t/470S-^A;^$tb6o — ;^^-^^441Jvl*5tt5;^7:^^44(75— ;^0|±1;^/7K— 

[0159] ll|53'f'M^T-^i-j;9{C, %K\i^ti^m^A20t%^^^m^21t(Dmz.%m% 
;^3t^±iil'S-t"5tiCO-C\ 'B^iJx.f^SOA (Semiconductor Optical Amplifier, ^J^#:^±i 

^A23^mx\.xT'om^-%t±y)m^-^^mm>-rhiio\z.\^x-h^\^\ j^-jm^hij 

^421(D2oO^H^tti;':iIiJ{--?:tL-€;JX7fei^*S§5423at423b^t^AUT. gff t^lffl 
V^^T^Jft^^^. ^Ma:Jf|470M^t)«470S(Di?'V-:^^:y^U>'v'l^cO3t?S^i-^ce 
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[0160] ^'^^:^450^bT. mSliZ.Tjk'T^^iz., ±^-^—i^n-^-^441MRn±'0^^— 

:^n■^^44lS(D^m:flit^yt^^t^^r^^^mm^452MR.xf452s^m^:^xtft 

-^iS^453l:-'^^L. Atli^^43lX'0(Dv'-<?:^^-^—^X-hni'f^mif^^452M 
(D±ii|is^^i^<b. ^±ii|is^452S(Z)iii|ii^^te<L. 'T—^t^:^^—:^x;hM. 

ytmm^452M<Dmmm^i&<u tftmmm452S(Dmmm^m<\.Xs -^—^t:^ 
^'-^\z.m\:^fzM^-%^m^m:^-r^^o\^. 3t±i'mi§452M^t;5452s<^Mii'i>i 

^^t<t-6^i:t>T#^o wO«fife<D#^{:i^#^430^U-C^^ii^^^fflv^T^>J; 

v\ ^(Dm^\t%m\wmm.h\.xmm^^~m^m\.ti^'^-^xmt^^m^^^o )^±. 
(D^':)\zmb3\:i^\^ft.%mm^Wi^%m^^^^^^^'M:mm^^M^tit^. z.(D%m. 

\tmmm\^^n^^RU'i^^^(D^mmmw^t\^x\-t^mm.m.^y^^nm 

m.(D^ti:h-r. 'MMm3-3X'){^^f:^^^mWXh^\^\ Ht-l2]52t^^bfcJ;5l-ff 

u^'t^^mm^^m^^%m\tmm.\^h^(o^m\^%mm^^WM.x. mm 
K9)]^m\^\'^m-^^^:Lti:>x^^. ^(Dm^. m^s\z.nA'^mti:%m^'^^^m.m 
xm^2. 11I53. m^itm—m^mm^-^HnxTr-x^. mnmrnt-m^-r^. ^(om^ 
^Amt}:r^-h4i2m^m^^ti^^6^mm-iyt^^i&m42it^ti.-^-i^i^ 

^^44 lM:SiI>'>^-<-;^f^-^:|^44 1 S iCMl-. ^Stt^45 1M:S: t>'45 1 S^^j^MMiJ 

ii^WAi^fc^i^m^45iMRW5is(D^m^Mm^'f--^'<^xvmm\^x-^--^7m 

Mo •^—ii^n^^441MRX:^:^^—:^n^-^41S^—mtl.fcn^-^441t-f- 



wo 2005/008923 



78 



PCT/JP2004/010228 



7^m^x'o^tiib^mim^45iMRxf45is^mm-r^m^in^-^^44i(DAti^ 
^m^'^^45iMRxj^45is(Dmm^±^'f—<^\:ix^m^Km^^>':tymm^ti^ 

[0161] ytAmtl^-Ml2\zn>^'.mKft^V^X^mm^442^l}t-VXyt^^^^^4307!)m 

m^ti^o ^1^t-Dxyt^T^^<4lo^^h(Drm^m^yt^^J^mm3o^^vxn^m 
441 m:s.t>m4 1 s KAti $n5o 9c \zm-<rcxo i^^—^m-^tftty^^—p^m-^m-i 
^ytm ^^(D^^mjf)mm^xm .^^-^ytm ^s^® Hf o-f l(d ¥*a^3t.Sf*s 

^Aco^^j^{mmi-^^m&^^±m'^ytti.x(D'^-^m^^xi-i:^^—^m-^ 

%^xr^it^^^(D^^^m^^M^(D^^s^nn^^44lMRx:^44ls^m 
mu :in{t>mi^yti'imm^45ox^f^:^tixyt^s^m^424{z.At}^ti. yt^^ 

mM424i^X±Rmm451t^^t^^422\Z>^«^^ri^, yt^i^^422l,:iAtl^fh 
fcTVit-^ytnU^^461MR-(j461SlZ.AtJ^tl^o :^(DT'0it-^^<7)^m^^ 

5z6L/cj;5ivi. c}^^<thyt'7T4y<4ioiz:$oi-r^rm^-yt^<D'^6^<D^mmm}^i^ 
^^iEv<mi§iWij^-^xi:mm48o^<om^\^tiv'~^^n=b^ti^x^^o 

[0162] —Jv. ^RM^451X'^m^tlfz.m^yt^^'^^^424^mmLX^^}^4m^ 

A:fj^ti^o mm^45omQ^43ixy)±y)y'—?j^m^x^. mmmm^fix\^^^ 
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%t^±R^m45ix-Rm^ti. m-'<Dn^it^^nx^^^^mm43oicAti^ti 
. znxK)±.K>m^^tLx^y74^<4io\zA:h^ti^o ^(D±.K)it-B-ytm^^m44 
iMXi-i44.isi,^x'02^n-^it^ti^ ^(Dn-^'mtm-w^xh^7!)K mm^(D± 
'om'^%t\^x(Dn^-^\:,tK^(DytyT4y<4iot^hwm^45o^mm'r^mm 
^^t^ti. ^^m^45ncx<oRm^tifcmMmm^tix±m^^(D^mwm. 

^yt^%mif&m442\zx^ma-t^^xmm-r^tx\^ \ fcfc{^:z(Dm^mt-^^<D 
p^^LT^5/^m^|J^fflv^5#^}c:pg^*L§o yt^^j^'^m43o^mm^tL. mm 
^45o^^^^^^ti.xi^x^\ ^(Dmnt-r^vfc^m^m^mmfi^im-r^t^^^x^ 

> ^yT4y<4io-^Ati^ti^±^it^-tft^mammvx. tftmmm442<Dixmhm 
^^xoi^vxhx\^\ mztftmm^442^m59^i,zmmx^irxoi^. i^m^4 

mm^t±Rm^^m~Uffut\.xm^-r^zt*'-x^^o 
Lmmm3-6i 

:i<Dmmm3-6i-immm3-5iz^iir:s>tft^:^^^424t^RM^45i^mmu 
Mx.{^Ei6ojc^i-j;5t--r^o n-^^44iMRU44is^mMi.fcr^m^m^m 
mm5ox'o~^iRm^454{cAti^th. -^R^^454xrmt-^yt(D~m^R 
m^ti. -'m^mM\.xtft^t^m22\zAti^^^o :i(Dm^-h. r^m^yt^iEv 

it^MKmm^fixoo ^comxi-im59\z^]^fcm'^tit.mi^x^^^m^424^ 

mmm42^-^KM^454(Dmm^45omi^WAi.x^x\^\ ^(om^i-i. mx. 

^m—^&tvxmf^-r^:^t^'^x^^o m^^45o^m57{z.7T^i.tcmj^t\^. ^(d 
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^miii^471MRXJ^471S-X:l±!,tl^t\^fc. -^-^m^-^^GlMRU^^—^ 

§tLSo yt^m^47iMRxj^47isx^(Dm^&^tifcm-^m'^yt^^m472 
x-^m^tix. mm^43o^Ati^ti^o t(Dm(Dmmmm-im53i:i7jk\^fcm^t 

fz.^o\^Y^hf\^x^^^fL}fy. T^m^^4Qi^mM\.ft.\t^%\'rr^\t^%(D%mm 

±y)m'^^44iKi:^±.^'^-'^m^tity.n±Jo^^-^m 

^^\tmbm\tmt\zj^m-t^f^^<D%^:;^^m2it^^^tm.t^-^^^^44i 

bTfflV>?>^^(C. 7fe^^±it§^bT7tii'l'II§471M^t)«471S§rfflV^§^»lJ^|ll6 

2\z.fr^-r. %K\^ti^m^42oxy)(Drm^%\^'rK>m.^^4e>i{z.mMxti^tL. 

^^^m^%^\i^^m47iMBaJ47\s\z.^fh^fiAt}^ti^o ^^mf&47iM:s. 

xy^47is^r)(o%^^m^\^m\.fz.mmt^mtm^4so^xii-^fh. m^\i^^47l 

M^Xl471S>^K>%m^^f\^-^'-'^\t^-%'^ny^-<~:^m^m-t. T'9^^§5461 

^m47 3\:LAti^fl^o T^'^^^4Ql\:L-i6n^:)j^41-BLXy-42(D%ns^(Dmt^. 

MlE^«473^v:jottS:^r5g4lSt/42(D3tS§5c^^^-J:'9ffiIE$ti.. T<9-^— ^ 
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[0164] sx±7&^fcm3mmmm^-^mmm'r^tur<DXoK:^j:^o ytmmmm^^h 

. ±'07'-^7^mM^m\^x±<oit^ti.x±m^mmmm.^mm-r^^mm^^ 

^(Dmsmmj^^mxn. mmt^(DR^mmti^i^^'ri.i^mmm^fj:<xi^^^\ ^i^t 
^x^mm^^m^(Dyt^Mmmi&^mmmmciif)^fcncki{)tu 

J Ci (f ) • Cj (f ) df = J Ci (f ) • Cm (f ) df 
ICk(f)-Ci(f)df= J Ck(f)-Cm(f)df 

VA^V'^^-rVhCkif) = (l-Ci(f)). Cm(f) = il-C}(f))Xfj:\,\ fcf£LCk(f) ¥= ( 

i-ciif)) (Dm-^n. (i-ci(f)):s.t;«(i-ck(f))(ii^— i/:^7^Al^^ifflv^7fcv\ 
m\^cmif)^a-C}{f))(Dm^i-i. (i-cj(f)). a-cmimi-im-t^^'Tj^p^x 

[0165] m^P^mm^ J CKf) •Cj(f)df,i: I Ck(f) •Ci(f)df(D^VKi^>— ;^fiifn-r/^v^ 
o o^i9Ci(f) >0, Ck(f) >O^^V^-f n^^^^^^Oo 

Mi^ci(f) . cj (f) ^mmm^^tiit. ^€'^<DXoi:it^^o 

mwcFstf)>hFia^x<Dmm\^:is^ ^x^n mw!:(Dm'o Mi^mmFsmcD^A 
iB^^^m&m'^FSRtu mw:(Dm'oMLmmFSRi(D^Ai^w^xytmmmMFSK 
^msi^fcm^ytm^mmFSRit-r^t. 

Ci (f ) = Ci (f + FSRi) Xh^ . 

I Ci(f) •Ci(f)df > I Ci(f) • (i-Cj(f))dfT:fo>9. 
i# @ U^(Dm @ t?:)3tMlJ!Sm#t4M^Cj (f) i^MU 
5 Ci (f ) • Cj (f ) df = J Ci (f ) • (i-cj (f ) ) df-efc«9 > 
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[0166] ^fcTm^^<^-m^nvn^^\M. ±'ov'~^^n(D^T'-^:^tK^ti 
a^-^-t^x^htnt^m^^wmm^ci (f)x(*(i-cj (f) ) \z:mm^tv. >^ 
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M^ci(f) nytmmm^mmtu cao =ci{[+FSRi) ^^j^iLir^mmmm-^: 

MfcCi(f)^.SteMm(i-Ci(f))^(DWtc 

J Ci(f) -CiCOdf > J Ci(f) • (l-Ci(f))df(DM#;5Sj^A£U 

wmci (f) tm @ n^&^s^(Di^M<Dm i n^f^mwc^ (f) ^t/^coMmcj (f) (d 

J Ci(f) -Cj (f)df= J Ci(f) • (1-Cj (f))df<7)P#«SrU 

o 

[2] tt*^i(7:'i/;^xA}c:^oV>T. 

JUfflFSRittP^CiCf) JC^jS-rSS^Ni-t?^JlllS^i|'iFSR<S:|^Lfc^jillSmi|iS 

^jII)Smi|'iFSRJ£i<T(7:){4*(75^jg]jgmi|ig^||I^Ci (f) © 
b«J^^ Aftb. {5:^2 71 ( A f/FSRO^^jmCiCf) li>^-r5flAtg^i:b. 

iiaSiJ^ AffctW£S^MljSm(f+ Af)-eOi#@^^^(DiS^Ci(f+ Af)i:#b 
V>li»Ci' (f)=Ci(f+ Af)tU 
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mmci' (f ) tmmc} (f) Rxj^^coR^mm ci-cj (f ) ) t<Drii k 
jci' (f)-cj(f)df= J ci' (f)-(i-cj' if))dmmm^j^±v. 

' (f) ^'pt^<th%m^mmpsKfmmt'r^mm.-vh'o. 
3t^m^a^^^Bv^T. mt\.f:.%\t^-t^h. mmmmx-mmvo^ M(Dm.\^njt-^ 

' (f) ) (o%^uhn'i^<t^w,2mmt^h(Dm^^^y:^f^±x^^ a i(om\z.-^]m-yb 

o 

[3] ff^3Sl(Dv^;^7'i^tC*3V>'C, 

^/l^^*SFSRi^;^T(^fiEW^jllSMS:jlI^FSRiTr|^bfc|liJ^^ A fib. -fi 
t@2 7c (Af/FSRi)^MmCi(f)l^^-r5f4|a^ib. Af=7r/2^;U 

±iaW^ AffclWcf^3til^m(f+ Af) ■^(7)M^Ci(f+ Af) t^b 

V^|B#:^Ci' (f)=Ci(f+ Af)tU 

frmci' (f ) hWm-Ci (f) :^tK^osi5Mm d-cj (f) ) }i(r:>W\\^ 
iCi' (f)-Cj(f)df= iCi' (f)-(l-Cj' (f))df(7)M#.;0Sj^5iU 

(l-cr (f ) ) (7)/>/^ <i'b-;^XttMmcj (f ) T>*^(^^^M^ (l-Cj (f ) ) CD 
i^-7^e<it-^^^eti^jf]^^#t4,Jrbfc7tft^<^. '}y-fi:<}i'^mmz\! (f)Xf*Cj( 
f)(Dljl»]FSRiXf*FSRj5>(^7feit-§-i^^/^febfc3tffi#^3fe^^^jf^ibrffi:;t^ 
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mm^mmm-^c] (o (oytm^Rx^ytmrnm^mm^^^ ci-cj (f) ) (D^yt^mt 
^tifcmimt^Ru^2^mT'-^7^mM±m^^mm^m<wmm^ci 

[5] mi^-^l(n>'y^=rMz.^\^-X. 
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tmmFSRium-mx'hK)FSRi^T(DiiM(Dm^m'u^. q (f) i-immci(f)<7)m 

f):5.tj?(i-ci' (f))fc?.v^^TO(f):RtJ«(l-cj(f))(D^m-^^t:ffl3t5«^;lJ;«9. 

^5^^jllS^i|#t4;asci' (f)Xfi(i-Ci' (f))fc§v^ftcj(f)^i>~(i-Cj(f))cD5t 
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[10] 2mv'-<^?^mtmt^i)^A:h^ti. 

v>-c. ^n-^(Dm^^(Dm'oMvmmFSRi(D^Mnm<Dytm^^mmxh^. 

M^ci(f)^. Kmmma-cUf))t(Dmi^ 

5 ci(f)-ci(f)df> s cuf)'ii-cm)di(Dmm^m^u 

^mmm i-cj (f ) )tcDmiz 
5 ci(f)-cj(f)df= J ci(f)'{i-cj(0)di<Dmm^f^^-t^o 
[11] MM^iocomuK^^^^x. 

±mNm(Dytn^m^^^^\^xmmir^^}^t^m^?>^t^'wmt-t^^m 
[12] m^mi(Dmw:i^is^^x. 
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H^Ci(f)«. 

(l+cos(2- 7t -a-f/FSR+r- 7r/'2))/2 
[13] |f^«ll(^^e^cl*3V^T. 

[14] M*:«llcD^«^C^oV^T. 
[15] l»^^10(D^a}C^oV^T. 

ji^FSRifici (f ) tnm-r^mmiix-¥s,Yi^mjrz.%n mm.mx-m . 

FSRJl^TO<i^(7))feJl^S^^. M^Ci(f) (Dnm¥S-RxXm\.f'm^^ A fib, 

±|EpJ^AffctW^6^jl^S^(f+ Af)-eoi#iff -^(^Mi5:Ci(f+ Af)i^b 
v^MiSc%Ci' (f)=Ci(f+ Af)tU 

mwici' (f ) irM^cj (f ) :s.u?^(^)^feMm (1-cj (f ) ) t(Dm 

j"Ci' (f)-Cj(f)df= jci' (f)-(i-Cj(f))df(DM#.;6>^iz:u 
±IE2{iax— ^^^(JcD^7=^-i5?r'itc:, -^(D'fitjcii^ccfc A fcDjjttD Mincer (f) ^ 
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[16] m^mio(Dmwi^^^^x. 

FSRifi Ci (f ) tM}t^ir^^m<!iXFSR^^.l.fzytm ^mMXh'O . 
FSRUr(DBM<Dytm'^Wli^FSRiXm\^fz.m^^ a f^U. {4+12 k ( a f/FSRi 

v>M#:^Ci' (f)=Ci(f+ Af)i:U 

M^ci' (f) i:Mmcj (f) Rxf^(DRmmmi-ci io ) ctt^r^^tc 
I cr (f) •cj(f)df- 1 ci' (f) • ii-C}mdi(Dmm'^j^u.u 

M^(i-Ci' (f)) (D/>f^<i>b-;^XfiM^Cj (f) RWcD^mmmH-Ci Cf) ) (D 

Cj (f) (Dljll^FSRiX(iFSRj:9-c^^27feffi-^^^J^fe-rS^2^ii^i:. 
[17] tf^:Sl6(Di^StC*DV>T. 
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ttjlMFSRicbJlfflFSRjfilW]— {ii:Tfc'9Cj (f) Hi^cCiCf) (DBMi^mmxh^Fs 

Ri-x:FSRUT<DiiM(om'^m'^^^^\^fcm(Dmi^^ a itL. mw^cuo (Dm^2 7t 

( A f/FSRi) -AH^cD 7z <DOx' (f) "Cfc^IE^SBm^r'a tf S^fc^v ^{*^?gM^?r 

[19] ft ^IJil 5— 1 7(DV ^-f tL^O^CDl^etC^o V 

fcttL=2Si-NiT*3fei^lS^i|ieFSR^Ir^fiJL-C^5/::^i;U M^CiCf) {^iiSggrSS 

Bif^o^JilSi6:Fst-m:£(^^jl«Fla(7)t5Htc-^*ti.5F;f^o)tJl^^i|iI( 

FSR) x^w^Wm^^^^-^^^m.}!. 

[21] tt3j?::®15— 17(DV^Ttl;^l^O^«^-*3V^T, 
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[22] mm^^^^tc%^mmmm<|^^(Dmt^■^m^^ir^^m^mt. 3feft^<^^5S 

f) (DMm^(Dyt^i^mtMjii:^-r^mmmm^t. 
(i-ci(f) ) (DMt^-(DytmmtMJt'r^m2mmit'^t(Dm^}tcfcy'—^^n 

wmciCf ) (D^mmm-^. i;i)^e>M^ci (f ) ^McfcMm (i-ci (f ) ) T'fe'p . 

Mmci(f) hmW. (l-Ci(f) ) ^(D^t:: 

J ci(f) -cicodf > J ci(f) • {i-ci{t))dt(Dmm^m.^i.. 
stewm (1-cj (f) ) b(Dm^ 

J Ci(f)-Cj(f)df= J Ci(f) • (i-cj(f))dfoM#;^5^3:i-rSo 

[23] tf*]S22(7)^atc:*DV>-C. 
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^So fcfcb«(Dm-^^ffi ^TM^ci (f) :s. tj? (1-ci (f ) ) (±sv ^\z.Wi.^o 

[24] ff^3S23CDagSJ^*DV^T. 
P^Ci(f) 

(l+cos(2- n -a-f/FSR+r- ?c/2))/2 

[25] |f*3S23(Di^et::*5V^T. 

r;h.^#^5/:/?SSfi-S-^SA;^i$tt. M^Ci(f) (D^-i-cD^f-yytn^-r^^v^ 

^^^t\^x^Kti(DmwKm-3^2my'~^^n^ti^r^^^mm^\i^^t^m^^ 

[26] ^'^-^22(DmWi^^^^X. 

FSRittCi (f ) <t>Pj-j^;i-S«»i-X:'FSR^^L/c7tiil ^m^X^K). 
FSRaT(^fim03tjil&iC^FSRi-e|^L^cPJ^^ AfiU 'fM2 7t ( Af/FSRi 
) ^WmCi (f) 



wo 2005/008923 



93 



PCT/JP2004/010228 



V^M^trCi' (f)=Ci(f+Af)tU 

mmci' if) tmmc] io Rn^cD^mmmu-c] (f ) ) t(Dm 

J Ci' (f) -Cj (f)df- J Ci' (f) • (l-Cj (f))df(DM#;0Sj^3tb. 
[27] ff^JS22(D|^e}C*5V^T. 

FSRift ci (f ) tM}t^-r^^mii-cFSR^mi.f:Ltftm i&mux-^v) . 

FSR&.T(Di£W:<Dytm^^^FSmX-m\^fcm^^ a f i!b. iim2 n ( A f/FSRi 

v^Mi5:^Ci' (f)=Ci(f+ Af)i:U Af-7r/2iU 
J (f) -Cj (f)df = j- Ci' (f) • (l-Cj (f))dfC^M#,^S^3tb. 

mt%\w-A^Ati^fh. ^m.%mm.m.mmmm{i-ci{t))(Dm2^m^t. 

m2^m.^(D\^m^A:h^fh.^(D\^ti<7)%m&ty^^j^~^\^tz.m2^^mt^ 
'r^m2^m^m^t. 

^mtftm^in^Ati^ti. ^^nm.mmm^mwici' (f) y.\i.ci (f) <Dm^m.^t 
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^itytm^-^^^Ati^th. s&ytmmmwmmmi-cv (f))x(-i(i-cj(f)) 

[28] ff*3j27CO^etC:^oV^T. 

-^tu ^tihmi<^2i}$iy'-^tm2(D2my'-i^^mmmvx±m2m'f-"$^ 

[29] tf^II27(D^S^-*3V^T. 

%2mt^^%2^^-J'^M%\^W§k't'h^2K/YyW^h. 

^\f>{V'^Mt^h%2'f-(^J>^Mt^t^A1^^t\^. z.f\.^<D^^^V-^fvm(T:>%^ 

^(Dn]t^'^-^\-^-k)Ati-t^2\%-^n^%k):L-^m^^^h^^^^ 
[30] ft*:®26— 29(DV>-rtl./?i^(D|ggj::*5V^T. 

J^SI3FSRif*M^Ci (f) JCxJ-j^:-r6mNi-e3feJlI?!S^i|iSFSR^^L/c7tjlI?Sm*St 
Mi^Ci(f)cD|#-Mbjl»]T?fcSFSRii:\ FSRi^ATc7)f£^(Djll^i$:(liI^^Ufc0# 
opJ^^AfirU M^Ci(f)^Cj(f)ft. m^i5Jl*aFSRi^jil^FSRj-trfe6/5^X« 
JlS8FSRitJlI!FSRj{S |^—i[t?fci9Cj (f) {iB8IS:Ci(f) (Oi^ilUj^S|-^fe5FSRi 
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A f/FSRi) n (DCi' (f) X^^^^b^W^t-T^'it^iW^mo 

[31] %^i^^2&—29(D\^ ^-fri-^^(D'^m.\^^\< ^T. 

p^ci(f) \z.ni^.-t^i^m(Dmwsitm\^. m.m.2^mwm^=2Si'mx-%m 

m%LCi (f ) -(I Pfccj (f ) 1 " (D^yy°t''-l "(D=f-yy'tX. ^f^V)^ 

m'^^t}tmmwt^mwt'r^mmz.mm\^xmm'r^^k^m%mmmw\^i^\'^x 

^m^m^t^xti^th. ^^%mm.Wimm^&^mmi-ci (f ) ) x^^mt% 
^'f-^(Dm^m\:.x%m^tRU%m^^mm.^m^x%n^m^t-\^xmit 

'^Tf^mci(f) ttci(f) =ci{i+FSKi)i)^^^L'r^mmmw^xm. m^cat) 
<D mm.mi^oi)>h i (Dm:t ^ . 

ytm^m'^Fsmtm^<D%m^m'st:fy>hm^(D^m'^&^^F\ei-^x(Dmmi^:i^ 
v^T. ^n-^(Dmm^(DimMvmmFSRi(D<^in^(Dytm^mMxh<o. 
mmci (f)(DRmm'm^sU^h^<D mwca (f ) ^mctc mm. ( i-ci (f ) ) xh^ . 

M^Ci(f)^MI^(i-Ci(f))^(^^(:: 
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J ci(f) •ci(f)df > J ci(f) • (i-cm)df(Dmm^s^iLU 

pmci(f) tm e n-^m\'(DBM(Dm s n-^(Dmmci (f) :^xi^(Dmmci if) (d 

I Ci(f) •Cj(f)df= J Ci(f) • (l-Cj(f))df(^M#/5>fife3t-r^o 

[33] ff*^32(^^g^CjoV^-r. 

[34] f*^^33(D^g{^ioV^T. 
[35] ff*3S330^aj::*5V^-r, 

^t\.xn^^RURmn^mzA:h-r^yt^m^^m^^^t^m^kt-r^RM 

[36] f*^^33(Z)igS^C;^oV^T. 
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[37] ff*iS33(^^m(c:*5VNT. 

\-tmMFSRibmnFSR.]vm-mr^^K>c\ (S) \tm^ci cf) (^^mlji^-c&sfs 

Ri-^'FSRjt^;lTc^'fi s©Jl^SM^I^Lfc0#(7)pJ^Sr A f M^Ci (f) <^'fM2 tt 
( A f/FSRi) 1iH^7^(D K (DCi' (f ) -^fc^H:^ P^-efe«9 . 

[39] tf3j<^S33"37(Z5V^-f;f^^^(Digg^3::^oV^T. 

M^cj (f) Jc^j^;l-5fiE(DSmsi^Ni,^{c. M^2^^Cfdil:L=2Si-Nitr^jl 

m.^^t\^x-wit-^fix\^^^^t^wmt-r^^^m.%m\tmm.o 



98 



^ m m 

^^^wit^^o mnytn^'m^<D^ytmmm^mw\±^cn io = (n-cos (2 k sf /fsr 

t-r^o n^'ittftm&mmm3im^it^mmmmm32iitftM^m^m(Dvvyhmm^:^ 

1 2 
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